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Vist of Names. 


ABATE, Sig., Stove, 463 

Abt System, Rack Rail Locomotive, Blankenberg- 
Tanne Railway, 383 

Aimers and Sons, Messrs. Thomas, Wall Engine 
Edinburgh Exhibition, 235 

Alexander Docks, Hull, Pumping Machinery, 
Messrs. Gwynne and Co., 187, 195 

Allen Machine Company, Gumming Machine, 353 

Amsterdam Waterworks, Compound Pumping 
Engines, Messrs. Easton and Anderson (Sup- 
plement, November 12th), 404, 412 

Amsterdam Waterworks, Cornish Boilers, Messrs, 
Easton and Anderson, 368, 3: 


Appleby’s ——— Tricycle. Chain, Perry and 
ase oe Exhibition, 248 
Poriand Cement Works, The Pulso- 
A Company, 291, 292 


Ashforth, wh aed Grip Vice, 207 

Athus Iron and ‘Steal orks, Casting House, 34 

Athus Iron and Steel Works, Converter Carriage 
and Hydeaulic Lift, 35 

Atkin’s Differential Engine, 277 

Atkinson’s Gas Engine, Mr. John Cochrane, 
Edinburgh Exhibition, 164, 165 

Atlantic Steamers, Mr. W. Johnson, 124, 126 

Atlas 100-Ton Floating Crane, The, Messrs. Arm- 


. * Mitchell, and Co., 446 
yh 


= of Equilibrium in Masonry 


Pha ang Libsds, Flattening Machine, Messrs, 
Rushworth and Co., 484 
Ayrton and John Perry, Professors W. E., on 
oe Diagrams Illustrating Lecture, 464, 465, 
14 


BAKER and Co., Messrs. John L., Tireing Plat- 
form, Liverpool Exhibition, 

Baldwin Locomotive Works, Rack Rail Locomo- 
tive for Brazil, 15 

Battersea Bridge, New, Sir Joseph Bazalgette 
(Supplement, July Oh) 46, 50, 64, 65, 67 

—— Sonaige Works, Air-compressing 


Machinery, 294 
Beckton Gasworks, Plan of, 143 
Bell, Messrs. G. % ' & Permanent Way, 56 
Bennie. and Co., Messrs., Large Punching and 


Shearing Machine, 443 

Bennie and Co., Mesers., Punching and Shearing 
Machine, 366 

Berry and — ing ~<y  eceeaes 
Punching an Bending achine 

Bisschop’s Gas Engine, 27 

Blaiberg and Marson, * A Silent Drill Brace, 


Blake, Barclay, and Co., Messrs., Combined | 


and Exhibition” 235 Separating Machine, | 


- Edin 

Blake’s Com; and Duplex x Direct ating Pumping | 
Engine, ens and Co., 

Blake’s Newsnwandy _Pumping en, ‘Meus 8. 
Owens and Co., 47 

pe We Onn Railway, Section of, 384 

Bone, Mr. Corn and Seed Separator, Smith- | 
field Club Show, 471 

Bower's Separator, 56 

Brighton —~ aan on, 163 


Brown, Mr., tus, 444 

Brown, Mr. oh “6 Se ax Jentrifugal wg ten | 245 

Brown, Marshali, and Co., Messrs., Wagon Brake 

Bi ee Inland N: 30 
russels, Co on In! avigation, 

Buenos Reg Harbour and Port Works, 


Mr. Church and Mr. Jas. Cleminson, 375 
Buenos Ayres and Ensenade Port Railway Bridge 
over the Riachuelo, Mr. Edw. Woods, 286, 325 
Bullen, Mr. Mark W., Regulator for Locomotive 
i 533 


Burrell and Kirkaldy, Messrs., Feed Heater, 
Ro icultural Show, Norwich, 43 
Butler’s Patents or sy ~ Company, Com- 
pound Launch Engines, 
Butler's Patents ‘Engineering Company, Single 
Crank Engine, 


go = Railway, Bogie Ex 
Messrs. Neilson — 
"4 tenet "13th, 1886), 147, 150, 1 
onian Railway, Tender for , an 
is Drummond, Edinburgh Exhibition, 147 
Campbell, Mr. F. A., Stability of Structures in 
to Wind Pressures, 263 
Castle, Mr. O. H., Novel Engine, 491 
Chamberlain and Hookham, Messrs., 25-unit 
Dynamo, my Exhibition, 247 
“City of Rome,” ’ Fig. 1, Mr. W. Joha on Atlantic 
Steamers, 124, 126 
Clark, Mr. Lionel, Multiplying Cylinder, 313 
Clarke Automatic Boiler Cleaner, The, 234 
Clarke, Chapman, and Co., Messrs., Steam Wind- 
lass, Liverpool Exhibition, 117 
Lieghorn, Mr. Alexander, Forty-knot Ships, 69+ 


press Passenger 
(Supplement 


ine, 


Cochrane, Mr. John, Horizontal Condensing 
Engine, Edin! Exhibition, 71 
Cochrane, Mr. John, Valve and Governor of 


Engine, Edinburgh Exhibition, 71 
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Illustrations. 
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ae and Co., Messrs., Cast Iron Pipe Joint, 


Aa and Co. Segment of Bridge | 
Pier, 274 

Collier and Co., Messrs. W., Multiple Drilling | 
Machine for Drilling Carding Cylinders, 387 

Corngreave’s Iron and Steel Works, New British 
Iron Company, 419, 428 

Connor, Mr. F. H , Lead Pipe Cutter, 443 

Continent, inland Navigation on the, 30 

Coot and Adamson, Messrs., Governor, 334 

Corinth Canal, The Isthmus, 282, 283, 284 

— Valves, Mr. Thomas Spencer Sawyer, 


» Messrs., 


for Reve 


Tricycle, 202 
and Co., Messrs. John, Marine Engines 
Edinburgh Exhibition, 6 


Bros., 


Crossle 
Exhibition, 244 


Messrs., Governor, Liverpool 


Messrs. , C 


| 


Corngreaves Iron and Steel Works, Plate Mill | 
Coventry Machinist Company, Marlborough Club 


Crane, Mr. Robt., Ventilating Warming Coils, 525 | 


3} 
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| Bahern, Davey, and Co., Messrs., Low- “pressure | | 
Horse Engine, Royal Agricultural Society's | 
Show Norwich, 44 
| Hebburn Colliery, Underground Pumping Engines, | 
Messrs. Joicey and Co., 270 
Herbert and Law, Messrs., Disc Wheat Cleaner, | 
Edinburgh Exhibition, 5 55 
| Herbert and Law, Messrs., First Break Roller 
Mills, Edinburgh Exhibition, 55 
H.M.S. *‘ Benbow,” Thames Ironworks and Ship- | 
building Company, 250 { 
| H.M.S. Collingwood’s Gun, 254 
| Hill, Mr. Isaac, Cold Steel and Iron Bewing | 
Machine, 362 
Hone’s Patent Automatic Single-chain Excavator | 
and Elevator, 353 | 
Hornsby and Sons, Messrs., Australian Stripper | 
sa eition 109 


Hunt and Green, Messrs., Valve, Messrs. John 
Cartwright and Sons, Birmingham Exhibition, | 
182 

The, 


Hyde Duplex Boiler, Messrs, Tinker, | 
‘ 35 





DAV EY, Paxman, and Co., 


rose, 
Edinburgh Exhibition, 235 
De Ji , Mr. John L., Bulkhead Doors, 110 
Delta etal Steam Launch, 234 
Delta, Plan for the Framing of Iron and Steel 
Ships, 8&7 
Dick and Stevenson, Messrs., 
ioe ass and Frictional Reversing Clutches, 
Dixon, Mr. J. W., Lock Gates, 392 
Dixon, Mr. J. Ww. , Superficial Areas, 376 
Dobson’s Cut-off Gear on Stewart's 
Edinburgh Exhibition, 54 


Engine, 10 
Douglas, Sir J.-N., 
Are Lighting, 53% 


EDWARDS and Co., Messrs. L, A., Ashes and 
Breeze Washing Machin e, 58 

Egypt, —— in, 442 

t, Irrigation in, Centrifugal Pumping Ma- 

chinery, Katatbeh, 520 sl tis 

Egypt, Irrigation in, Diagram Illustrating Cireu- 
lation of Oil, 521 ™ 

= Messrs, W. J., Wheel and Surfacing Lathe, 





Eien, Mr., Fuel Economiser ere 183 

| Enfield- Martini Rit Rifle, The, 141 

| Enfield Small-arm Factory, 
tories, 141 


Projectiles on, 481, 488 
| Byemouth Harbour, Messrs, Thos. Meik and Sons, 


| IF. a R., Curve of Equilibrium in Masonry Arches, 


Messrs. Steam Hammer, | 


Rolling Mill | 


, and Co., 5: 


INDIAN Railways, Cargo Boats for, 148 | 
Indian State Railways, Bridge over the Kosi River 
at Khairna, 413 
Indian State Railways, Double Bogie Composite | 
78 


Carriages, 7 
Italian Vetterli Rifle, 154 | 
| 


JEYPORE, Rajputana, Process employed in | 
Casting Brass Chains in, 321 


| 


_ Johnston, Mr. David, Hydraulic Pump, 463 


} 
Engine, 


Douglas = Grant, Messrs., Vertical Corliss | 
| Kenworthy and Co., Messrs., Wringer, Edinburgh | 
Fluted Craterless Carbons for | 


| 

KENSINGTON, The National a eg Hall | 
at, Diagrams Illustrating M. A. M. Ende’s | 
Paper, 399, 401 


Exhibition, 6 
— Mr., Rotary Engine, Liverpool Exhibi- | 


Kite Mr Street Lamp-posts, Messrs, J. W. Sugg | 
and Co., 108 } 
Krauss and Co., Messrs., Tramway Locomotive, | 
173 | 


| 


, LAKE Copais, Reclamation of, Map, 24 


Diagrams of Trajec- | 
| Linet, M. 
| Mngtich and French Armour Plates, Effects of | 


| Taeerbecd Exhibition, Organ in the, 


| 


| F. = R., Graphic Treatment of Masonry Arches, | 


| Flint and Knowles, Mesers., Hinge, Birmingham 


| _ Exhibition, 248 

| Fluvius, Lock Gates, 376 

oo — Triangulation and Measurement of | 

Fowler and Co. .» Messrs. John, Balance Plough 
with the Supporting Axle carried in a slot, 
Smithfield Club Show, 470 

French Chassepot, 1866, 154 


— Agricultural Society’ s Show, Norwich, 


Glen and Ross, Messrs., Engine, Edinburgh Exhi- 
bition, 165 
— and Eaton, Messrs., Combination Flask, 


Goolden and Trotter, a, Dynamo, 
Gray and Co., Messrs, W 


69 

Great Western Railway, Express _— with | 
Outside Valve Gear, Mr. W. Dean, 2 

— Mr. W., Point and Signal Rod Couplings, | 

7 

Greenhill, Mr. J. H., Lifeboats, 503 

“Greenwich” Fixed Fire Engine, Messrs. Merry- 
weather and Co., 367 

Greenwood and mg Messrs., High-speed 

0, 


Engine and 
Gruson’s Shield at S; Trials of, 103 
Gwynne and Co., Messrs., Centrifugal Pump, 


Liverpool Exhibition, 3 


HARBORD, Mr. F. W., Diagrams illustrative of | 
his ron the Removal of Metalloids in thie | 
Basic Siemens Furnace, 319 

Hardcastle, Mr., Fire-box Emb 
Live: 1 Exhibition, 3 

Hall, Mr., Ore Crusher, 524 

Harrison, Mr., Lathe Carrier, 172 


he 
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Lancashire and Yorkshire Railway, Manchester, | 
Steam Heating Apparatus, 493 } 

Lancashire and Yorkshire ae Sleeper Pre- 
paring Machinery, Messrs. T Robinson and | 
Sons, 348, ¢ 

Lartigue Single Track Railway, 223, 225 

D., Safety Bolt and Nut, 491 

Lister, Mr. Chas., Hot Blast Stove Dust Valve, 522 | 

Liverpool Exhibition, Electric Light at, 243, 244 

Messrs. | 
Michell and Thynne, 226, 227 

Liverpool Exhibition, Railway Signals at the, 508, | 

» | 


| Lattyen’s, Mr. H. A., Variable Exhaust Damper, | 
443 | 


Messrs., Engine with | 


| McCULLOCH and So 
Edinburgh Exhibition, 7 


Proell’s Valve Gear, 


| Macdonald, Mr. Jas., Superficial Areas, 347 


| Marchant Engine, Diagram Illustrating L. P. B.'s 
GARRETT and Sons, Messrs., Compound Engine, | 


| 


| 


, The Bakiuin ” Tron 
— for the Carriage of Petroleum in Bulk, | 


| Mauser Rifle, Germany, 154 


? | 


Metropolitan Railway, Radial Rolling Stock, Mr. 


M Kaig and Stitt, Liverpool | 
Exhibition, 2 | 

Main Bros., Messrs., Grease Cup Lubricator, 533 

Malta Waterworks, Compound gy = Engine 
and Pumps, Messrs. Hathorn, vey, and 


’Messrs., Boiler, 


Co., 70 


and A. 8S. Bower's Letters on the, 393, 407 
=> Sons, and Co., Messrs., Spring Traction 
Thee! Engine, Royal Agricultural Society's 
ao Norwich, 45 
| Mason, Reducing’ Valve, The, 533 
Mason and Co., Messrs. 8., Stone Breaker, 394 
Massey, Messrs. R. and 8. , Steam Hammer with 
Wrought = Standards, 524 


‘*Matabele,” le Expansion Engines of the 
8.8., Messrs. reat, Russell, and Co., 105, 108, 
109, 112 


| Mersey Forge, Liverpool, Hollow Lathe, 458 


Robt. H. Burnett, 26 

| Michell and Thynne, Messrs., Organ, Liverpool 
Exhibition, 210 

Middlesex Waterworks, Beam Pumping Engines, 
Messrs. Jas. Simpson and Co. (Supplement, July 
23rd, 1886), 88, 89, 92 

Moat, Mr. Eli jah, Oil-can with Wick Tube, besides 
a Nozzle, fh 

Mount Hamilton in California, Proposed Obser- 
vatory for, Mr. Grubb, 23 

Mount Pilatus Railway, Double Rack Railway up, 
Messrs, Locker and Co., 504, 505 

| Murdock’s Marine Governor, Edinburgh Exhibi- 
tion, 71 


NEW British Iron Compa 
Cone and Bell and Steam 





Wit, 98 — Ruabon, 


| Piercy and Co., 





Nisbet's Patent € pound Engine, North British 
Railway, 324, 326 
| Nile at Saidieh, Barrage on the, 442 


North British Railw: ay, Express Engine and Tender 


Mr. M. Holmes (Supplement October 8th, 1886) 
230, 240, 293 


, OLD English and Modern Foreign Rifles, 154 

| Oldham and — Messrs., Friction Clutch 
and Pulley, 34 

beset Gas Engine, 2 275, 276 


PALMER, Mr, John, Electric Current Distributor, 
145 
Parker, Mr, W., Steam Pressures, Diagrams, 106 


Pearn and Co., Messrs, Frank, Double-acting 
Pumping Engine, 303, 308 


| ‘Peer of the Realm,” Raising the Sunken Steamer, 
Hudson's Bay Railway, Map showing Proposed, | 36 
| 384 


Parr, Ignaz, Wind Purifier, 480 

Peacemaker, The, Submarine Torpedo Boat, 506 

Pepper, Mr., Diagonal Steam Steering Gear, 

verpool Exhibition, 117 

Perret, Mr., Road and Rail Truck, 
Exhibition, 332 

Peterstield Sewerage and Waterworks, Mr. H. 
Robinson, 287, 301, 304 

| Phillips, Mr. E., Petroleum Tank Wagon, 207 

| Pickering, Mr., Gas Governor, 412 

Piercy and Co., Messrs., Broad-street Engine 
Works, Pneumatic Hammer, 255 

Messrs. , Broad- street Engine 
Works, rig ae Head, 255 ‘ 

Piercy and Co., ion. B Engine 
Works, Section of Foundry Wall Showing 
Stanchion and Crane, 254 

“— and Co., Messrs., Self-cleaning Furnace, 

Piercy and Co., 
255 


Liverpool 


Messrs., Single Side Screw Press, 


t and Sons, Messrs. Thos., Gas Welding 
lant, 201 
Pigott and Sons, Messrs. Thomas, Hydraulic Gas 
Joint, 201 
Piston Valves, Mr. Thomas Spencer Sawyer, 145 
Plant and Green, Messrs,, Warstone Button 
Works, Sections of Button, 255 
ie Messrs. W. and J., Power Hammer, 485 
| Pollock, Mr. John, Wood -carving Machine, Edin- 
burgh Exhibition, 165 
| Pooley and ye * , Weighbridge and Cover 
at Brighton, 34 


| Pesteletn, Off a Rails at, 484 


Priestman Bros., Messrs., Double Dredger for 
Brazil, 203 
| Proctor, Mr. Frank, Steam Digger, 521 
| Prosi, Me. Guick ' ll H 
ll, Mr., Quick 8 orizontal Engine, 328 
| Prussian Needle Gun, 1848, 154 men 


QUEENSLAND Quartz Stamps and Amalga- 
mating Tables and Ripper, Colonial Exhibition, 
42 


Queensland Gold Quartz Mill in the Colonial 
Exhibition, 42 


| RACKHAUS, Herr L., Hinged Joints of Arched 
Iron Bridges, 526 

a oy 508 ha” Fazakerly, The, Rail- 
ae 
Ransomes, gg ay} — Messrs., Horizontal 
Condensing Engine, 505 

Remington Rifle, 154 

Riachuelo, Railway Bridge over the River, Mr. 
Edw. Woods, 344, 345 

Rinchelo, Kalas Bridge over the, Mr, E. Beyer- 

Rinchuelo, Railway Bridge over the, J. G, Gribble 


Rice ‘and — Messrs., Emergency Railway Sig- 


nalling, 

Richmond and Chandler, Messrs., Corn Crusher, 
Royal Agricultural Society's Show, Norwich, 43 

Rigby, Mr., Steam Hammer, Edinburgh Exhibi- 
tion, 165 

Robertson, Mr. Jas. Machinery for Manufacturing 
Metal Tubes, 36 

Robey and Co., _ Double Cylinder Electric 
Light Engine, 

Robey and Co. ., Messrs., High-speed Electric 
Light Engine, Liverpoo! Exhibition 116 

Robey and Co., Messrs., Horizontal ine, with 
Single Proell Cut-off Gear, Smithfield Club 
Show, 470 

ay ™ and Co., Messrs., 40-H.P. Semi-fixed 

Engine, Edinburgh Exhibition, 146, 147 
—* Mr., Gas Hammer, Messrs. Tangye, 206, 


ml and Sons, Messrs. J., Grain and Seed- 
cleaning Machine, 97 

Roger Co., Messrs. Robt., Rudder Holdfast, 
Liverpool Exhibition, 117 

Ross Machinery for pee | & Drawing Retort:, 
Birmingham Gasworks, Messrs. T’ ° 129 

Furnace, 
cade and 


Royal Arsenal, Steel Meltin 
Ro: pe Mr., Return Steam 
rkshire Railway, Manchester, 493 








SuprLement To “THE ENGINEER” or Fesrvary 4, 1887.] . 


Vist of Names. 


ABATE, Sig., Stove, 463 

Abt System, Rack Rail Locomotive, Blankenberg- 
Tanne Railway, 383 

Aimers and Sons, Messrs. Thomas, Wall Engine 
Edinburgh Exhibition, 235 

Alexander Docks, Hull, Pumping Machinery, 
Messrs. Gwynne and Co., 187, 195 

Allen Machine Company, Gumming Machine, 353 

Amsterdam Waterworks, Compound Pumping 
Engines, Messrs. Easton and Anderson (Sup- 
plement, November 12th), 404, 412 

Amsterdam Waterworks, Cornish Boilers, Messrs, 
Easton and Anderson, 368, 3: 


Appleby’s ——— Tricycle. Chain, Perry and 
ase oe Exhibition, 248 
Poriand Cement Works, The Pulso- 
A Company, 291, 292 


Ashforth, wh aed Grip Vice, 207 

Athus Iron and ‘Steal orks, Casting House, 34 

Athus Iron and Steel Works, Converter Carriage 
and Hydeaulic Lift, 35 

Atkin’s Differential Engine, 277 

Atkinson’s Gas Engine, Mr. John Cochrane, 
Edinburgh Exhibition, 164, 165 

Atlantic Steamers, Mr. W. Johnson, 124, 126 

Atlas 100-Ton Floating Crane, The, Messrs. Arm- 


. * Mitchell, and Co., 446 
yh 


= of Equilibrium in Masonry 


Pha ang Libsds, Flattening Machine, Messrs, 
Rushworth and Co., 484 
Ayrton and John Perry, Professors W. E., on 
oe Diagrams Illustrating Lecture, 464, 465, 
14 


BAKER and Co., Messrs. John L., Tireing Plat- 
form, Liverpool Exhibition, 

Baldwin Locomotive Works, Rack Rail Locomo- 
tive for Brazil, 15 

Battersea Bridge, New, Sir Joseph Bazalgette 
(Supplement, July Oh) 46, 50, 64, 65, 67 

—— Sonaige Works, Air-compressing 


Machinery, 294 
Beckton Gasworks, Plan of, 143 
Bell, Messrs. G. % ' & Permanent Way, 56 
Bennie. and Co., Messrs., Large Punching and 


Shearing Machine, 443 

Bennie and Co., Mesers., Punching and Shearing 
Machine, 366 

Berry and — ing ~<y  eceeaes 
Punching an Bending achine 

Bisschop’s Gas Engine, 27 

Blaiberg and Marson, * A Silent Drill Brace, 


Blake, Barclay, and Co., Messrs., Combined | 


and Exhibition” 235 Separating Machine, | 


- Edin 

Blake’s Com; and Duplex x Direct ating Pumping | 
Engine, ens and Co., 

Blake’s Newsnwandy _Pumping en, ‘Meus 8. 
Owens and Co., 47 

pe We Onn Railway, Section of, 384 

Bone, Mr. Corn and Seed Separator, Smith- | 
field Club Show, 471 

Bower's Separator, 56 

Brighton —~ aan on, 163 


Brown, Mr., tus, 444 

Brown, Mr. oh “6 Se ax Jentrifugal wg ten | 245 

Brown, Marshali, and Co., Messrs., Wagon Brake 

Bi ee Inland N: 30 
russels, Co on In! avigation, 

Buenos Reg Harbour and Port Works, 


Mr. Church and Mr. Jas. Cleminson, 375 
Buenos Ayres and Ensenade Port Railway Bridge 
over the Riachuelo, Mr. Edw. Woods, 286, 325 
Bullen, Mr. Mark W., Regulator for Locomotive 
i 533 


Burrell and Kirkaldy, Messrs., Feed Heater, 
Ro icultural Show, Norwich, 43 
Butler’s Patents or sy ~ Company, Com- 
pound Launch Engines, 
Butler's Patents ‘Engineering Company, Single 
Crank Engine, 


go = Railway, Bogie Ex 
Messrs. Neilson — 
"4 tenet "13th, 1886), 147, 150, 1 
onian Railway, Tender for , an 
is Drummond, Edinburgh Exhibition, 147 
Campbell, Mr. F. A., Stability of Structures in 
to Wind Pressures, 263 
Castle, Mr. O. H., Novel Engine, 491 
Chamberlain and Hookham, Messrs., 25-unit 
Dynamo, my Exhibition, 247 
“City of Rome,” ’ Fig. 1, Mr. W. Joha on Atlantic 
Steamers, 124, 126 
Clark, Mr. Lionel, Multiplying Cylinder, 313 
Clarke Automatic Boiler Cleaner, The, 234 
Clarke, Chapman, and Co., Messrs., Steam Wind- 
lass, Liverpool Exhibition, 117 
Lieghorn, Mr. Alexander, Forty-knot Ships, 69+ 


press Passenger 
(Supplement 


ine, 


Cochrane, Mr. John, Horizontal Condensing 
Engine, Edin! Exhibition, 71 
Cochrane, Mr. John, Valve and Governor of 


Engine, Edinburgh Exhibition, 71 


1 IND EX. 





Illustrations. 


-~<4s~ 


ae and Co., Messrs., Cast Iron Pipe Joint, 


Aa and Co. Segment of Bridge | 
Pier, 274 

Collier and Co., Messrs. W., Multiple Drilling | 
Machine for Drilling Carding Cylinders, 387 

Corngreave’s Iron and Steel Works, New British 
Iron Company, 419, 428 

Connor, Mr. F. H , Lead Pipe Cutter, 443 

Continent, inland Navigation on the, 30 

Coot and Adamson, Messrs., Governor, 334 

Corinth Canal, The Isthmus, 282, 283, 284 

— Valves, Mr. Thomas Spencer Sawyer, 


» Messrs., 


for Reve 


Tricycle, 202 
and Co., Messrs. John, Marine Engines 
Edinburgh Exhibition, 6 


Bros., 


Crossle 
Exhibition, 244 


Messrs., Governor, Liverpool 


Messrs. , C 


| 


Corngreaves Iron and Steel Works, Plate Mill | 
Coventry Machinist Company, Marlborough Club 


Crane, Mr. Robt., Ventilating Warming Coils, 525 | 


3} 
1 


| Bahern, Davey, and Co., Messrs., Low- “pressure | | 
Horse Engine, Royal Agricultural Society's | 
Show Norwich, 44 
| Hebburn Colliery, Underground Pumping Engines, | 
Messrs. Joicey and Co., 270 
Herbert and Law, Messrs., Disc Wheat Cleaner, | 
Edinburgh Exhibition, 5 55 
| Herbert and Law, Messrs., First Break Roller 
Mills, Edinburgh Exhibition, 55 
H.M.S. *‘ Benbow,” Thames Ironworks and Ship- | 
building Company, 250 { 
| H.M.S. Collingwood’s Gun, 254 
| Hill, Mr. Isaac, Cold Steel and Iron Bewing | 
Machine, 362 
Hone’s Patent Automatic Single-chain Excavator | 
and Elevator, 353 | 
Hornsby and Sons, Messrs., Australian Stripper | 
sa eition 109 


Hunt and Green, Messrs., Valve, Messrs. John 
Cartwright and Sons, Birmingham Exhibition, | 
182 

The, 


Hyde Duplex Boiler, Messrs, Tinker, | 
‘ 35 





DAV EY, Paxman, and Co., 


rose, 
Edinburgh Exhibition, 235 
De Ji , Mr. John L., Bulkhead Doors, 110 
Delta etal Steam Launch, 234 
Delta, Plan for the Framing of Iron and Steel 
Ships, 8&7 
Dick and Stevenson, Messrs., 
ioe ass and Frictional Reversing Clutches, 
Dixon, Mr. J. W., Lock Gates, 392 
Dixon, Mr. J. Ww. , Superficial Areas, 376 
Dobson’s Cut-off Gear on Stewart's 
Edinburgh Exhibition, 54 


Engine, 10 
Douglas, Sir J.-N., 
Are Lighting, 53% 


EDWARDS and Co., Messrs. L, A., Ashes and 
Breeze Washing Machin e, 58 

Egypt, —— in, 442 

t, Irrigation in, Centrifugal Pumping Ma- 

chinery, Katatbeh, 520 sl tis 

Egypt, Irrigation in, Diagram Illustrating Cireu- 
lation of Oil, 521 ™ 

= Messrs, W. J., Wheel and Surfacing Lathe, 





Eien, Mr., Fuel Economiser ere 183 

| Enfield- Martini Rit Rifle, The, 141 

| Enfield Small-arm Factory, 
tories, 141 


Projectiles on, 481, 488 
| Byemouth Harbour, Messrs, Thos. Meik and Sons, 


| IF. a R., Curve of Equilibrium in Masonry Arches, 


Messrs. Steam Hammer, | 


Rolling Mill | 


, and Co., 5: 


INDIAN Railways, Cargo Boats for, 148 | 
Indian State Railways, Bridge over the Kosi River 
at Khairna, 413 
Indian State Railways, Double Bogie Composite | 
78 


Carriages, 7 
Italian Vetterli Rifle, 154 | 
| 


JEYPORE, Rajputana, Process employed in | 
Casting Brass Chains in, 321 


| 


_ Johnston, Mr. David, Hydraulic Pump, 463 


} 
Engine, 


Douglas = Grant, Messrs., Vertical Corliss | 
| Kenworthy and Co., Messrs., Wringer, Edinburgh | 
Fluted Craterless Carbons for | 


| 

KENSINGTON, The National a eg Hall | 
at, Diagrams Illustrating M. A. M. Ende’s | 
Paper, 399, 401 


Exhibition, 6 
— Mr., Rotary Engine, Liverpool Exhibi- | 


Kite Mr Street Lamp-posts, Messrs, J. W. Sugg | 
and Co., 108 } 
Krauss and Co., Messrs., Tramway Locomotive, | 
173 | 


| 


, LAKE Copais, Reclamation of, Map, 24 


Diagrams of Trajec- | 
| Linet, M. 
| Mngtich and French Armour Plates, Effects of | 


| Taeerbecd Exhibition, Organ in the, 


| 


| F. = R., Graphic Treatment of Masonry Arches, | 


| Flint and Knowles, Mesers., Hinge, Birmingham 


| _ Exhibition, 248 

| Fluvius, Lock Gates, 376 

oo — Triangulation and Measurement of | 

Fowler and Co. .» Messrs. John, Balance Plough 
with the Supporting Axle carried in a slot, 
Smithfield Club Show, 470 

French Chassepot, 1866, 154 


— Agricultural Society’ s Show, Norwich, 


Glen and Ross, Messrs., Engine, Edinburgh Exhi- 
bition, 165 
— and Eaton, Messrs., Combination Flask, 


Goolden and Trotter, a, Dynamo, 
Gray and Co., Messrs, W 


69 

Great Western Railway, Express _— with | 
Outside Valve Gear, Mr. W. Dean, 2 

— Mr. W., Point and Signal Rod Couplings, | 

7 

Greenhill, Mr. J. H., Lifeboats, 503 

“Greenwich” Fixed Fire Engine, Messrs. Merry- 
weather and Co., 367 

Greenwood and mg Messrs., High-speed 

0, 


Engine and 
Gruson’s Shield at S; Trials of, 103 
Gwynne and Co., Messrs., Centrifugal Pump, 


Liverpool Exhibition, 3 


HARBORD, Mr. F. W., Diagrams illustrative of | 
his ron the Removal of Metalloids in thie | 
Basic Siemens Furnace, 319 

Hardcastle, Mr., Fire-box Emb 
Live: 1 Exhibition, 3 

Hall, Mr., Ore Crusher, 524 

Harrison, Mr., Lathe Carrier, 172 


he 





“ 





Lancashire and Yorkshire Railway, Manchester, | 
Steam Heating Apparatus, 493 } 

Lancashire and Yorkshire ae Sleeper Pre- 
paring Machinery, Messrs. T Robinson and | 
Sons, 348, ¢ 

Lartigue Single Track Railway, 223, 225 

D., Safety Bolt and Nut, 491 

Lister, Mr. Chas., Hot Blast Stove Dust Valve, 522 | 

Liverpool Exhibition, Electric Light at, 243, 244 

Messrs. | 
Michell and Thynne, 226, 227 

Liverpool Exhibition, Railway Signals at the, 508, | 

» | 


| Lattyen’s, Mr. H. A., Variable Exhaust Damper, | 
443 | 


Messrs., Engine with | 


| McCULLOCH and So 
Edinburgh Exhibition, 7 


Proell’s Valve Gear, 


| Macdonald, Mr. Jas., Superficial Areas, 347 


| Marchant Engine, Diagram Illustrating L. P. B.'s 
GARRETT and Sons, Messrs., Compound Engine, | 


| 


| 


, The Bakiuin ” Tron 
— for the Carriage of Petroleum in Bulk, | 


| Mauser Rifle, Germany, 154 


? | 


Metropolitan Railway, Radial Rolling Stock, Mr. 


M Kaig and Stitt, Liverpool | 
Exhibition, 2 | 

Main Bros., Messrs., Grease Cup Lubricator, 533 

Malta Waterworks, Compound gy = Engine 
and Pumps, Messrs. Hathorn, vey, and 


’Messrs., Boiler, 


Co., 70 


and A. 8S. Bower's Letters on the, 393, 407 
=> Sons, and Co., Messrs., Spring Traction 
Thee! Engine, Royal Agricultural Society's 
ao Norwich, 45 
| Mason, Reducing’ Valve, The, 533 
Mason and Co., Messrs. 8., Stone Breaker, 394 
Massey, Messrs. R. and 8. , Steam Hammer with 
Wrought = Standards, 524 


‘*Matabele,” le Expansion Engines of the 
8.8., Messrs. reat, Russell, and Co., 105, 108, 
109, 112 


| Mersey Forge, Liverpool, Hollow Lathe, 458 


Robt. H. Burnett, 26 

| Michell and Thynne, Messrs., Organ, Liverpool 
Exhibition, 210 

Middlesex Waterworks, Beam Pumping Engines, 
Messrs. Jas. Simpson and Co. (Supplement, July 
23rd, 1886), 88, 89, 92 

Moat, Mr. Eli jah, Oil-can with Wick Tube, besides 
a Nozzle, fh 

Mount Hamilton in California, Proposed Obser- 
vatory for, Mr. Grubb, 23 

Mount Pilatus Railway, Double Rack Railway up, 
Messrs, Locker and Co., 504, 505 

| Murdock’s Marine Governor, Edinburgh Exhibi- 
tion, 71 


NEW British Iron Compa 
Cone and Bell and Steam 





Wit, 98 — Ruabon, 


| Piercy and Co., 





Nisbet's Patent € pound Engine, North British 
Railway, 324, 326 
| Nile at Saidieh, Barrage on the, 442 


North British Railw: ay, Express Engine and Tender 


Mr. M. Holmes (Supplement October 8th, 1886) 
230, 240, 293 


, OLD English and Modern Foreign Rifles, 154 

| Oldham and — Messrs., Friction Clutch 
and Pulley, 34 

beset Gas Engine, 2 275, 276 


PALMER, Mr, John, Electric Current Distributor, 
145 
Parker, Mr, W., Steam Pressures, Diagrams, 106 


Pearn and Co., Messrs, Frank, Double-acting 
Pumping Engine, 303, 308 


| ‘Peer of the Realm,” Raising the Sunken Steamer, 
Hudson's Bay Railway, Map showing Proposed, | 36 
| 384 


Parr, Ignaz, Wind Purifier, 480 

Peacemaker, The, Submarine Torpedo Boat, 506 

Pepper, Mr., Diagonal Steam Steering Gear, 

verpool Exhibition, 117 

Perret, Mr., Road and Rail Truck, 
Exhibition, 332 

Peterstield Sewerage and Waterworks, Mr. H. 
Robinson, 287, 301, 304 

| Phillips, Mr. E., Petroleum Tank Wagon, 207 

| Pickering, Mr., Gas Governor, 412 

Piercy and Co., Messrs., Broad-street Engine 
Works, Pneumatic Hammer, 255 

Messrs. , Broad- street Engine 
Works, rig ae Head, 255 ‘ 

Piercy and Co., ion. B Engine 
Works, Section of Foundry Wall Showing 
Stanchion and Crane, 254 

“— and Co., Messrs., Self-cleaning Furnace, 

Piercy and Co., 
255 


Liverpool 


Messrs., Single Side Screw Press, 


t and Sons, Messrs. Thos., Gas Welding 
lant, 201 
Pigott and Sons, Messrs. Thomas, Hydraulic Gas 
Joint, 201 
Piston Valves, Mr. Thomas Spencer Sawyer, 145 
Plant and Green, Messrs,, Warstone Button 
Works, Sections of Button, 255 
ie Messrs. W. and J., Power Hammer, 485 
| Pollock, Mr. John, Wood -carving Machine, Edin- 
burgh Exhibition, 165 
| Pooley and ye * , Weighbridge and Cover 
at Brighton, 34 


| Pesteletn, Off a Rails at, 484 


Priestman Bros., Messrs., Double Dredger for 
Brazil, 203 
| Proctor, Mr. Frank, Steam Digger, 521 
| Prosi, Me. Guick ' ll H 
ll, Mr., Quick 8 orizontal Engine, 328 
| Prussian Needle Gun, 1848, 154 men 


QUEENSLAND Quartz Stamps and Amalga- 
mating Tables and Ripper, Colonial Exhibition, 
42 


Queensland Gold Quartz Mill in the Colonial 
Exhibition, 42 


| RACKHAUS, Herr L., Hinged Joints of Arched 
Iron Bridges, 526 

a oy 508 ha” Fazakerly, The, Rail- 
ae 
Ransomes, gg ay} — Messrs., Horizontal 
Condensing Engine, 505 

Remington Rifle, 154 

Riachuelo, Railway Bridge over the River, Mr. 
Edw. Woods, 344, 345 

Rinchelo, Kalas Bridge over the, Mr, E. Beyer- 

Rinchuelo, Railway Bridge over the, J. G, Gribble 


Rice ‘and — Messrs., Emergency Railway Sig- 


nalling, 

Richmond and Chandler, Messrs., Corn Crusher, 
Royal Agricultural Society's Show, Norwich, 43 

Rigby, Mr., Steam Hammer, Edinburgh Exhibi- 
tion, 165 

Robertson, Mr. Jas. Machinery for Manufacturing 
Metal Tubes, 36 

Robey and Co., _ Double Cylinder Electric 
Light Engine, 

Robey and Co. ., Messrs., High-speed Electric 
Light Engine, Liverpoo! Exhibition 116 

Robey and Co., Messrs., Horizontal ine, with 
Single Proell Cut-off Gear, Smithfield Club 
Show, 470 

ay ™ and Co., Messrs., 40-H.P. Semi-fixed 

Engine, Edinburgh Exhibition, 146, 147 
—* Mr., Gas Hammer, Messrs. Tangye, 206, 


ml and Sons, Messrs. J., Grain and Seed- 
cleaning Machine, 97 

Roger Co., Messrs. Robt., Rudder Holdfast, 
Liverpool Exhibition, 117 

Ross Machinery for pee | & Drawing Retort:, 
Birmingham Gasworks, Messrs. T’ ° 129 

Furnace, 
cade and 


Royal Arsenal, Steel Meltin 
Ro: pe Mr., Return Steam 
rkshire Railway, Manchester, 493 











Tue Enaineer, Inpex SurPLement, Fesruary 4, 


1877. 


INDEX. 


lll 








Ruggieri Fuse, The, Messrs, John Davisand Co. , 234 

Russian Berdan Rifle, 154 

Russian Torpedo Boat, * Wiborg,” Immersion Dia- 
grams, 

Russian Twin-screw Sea-keeping Torpedo Boat, 
Messrs. J. and G, Thomson, 125, 1 


SAIDIEH Barrage, The, 442 
** Sareea,” Engines of ‘the Steel Screw Yacht, 
Ross and Duncan, Messrs., Edinburgh Exhibi- 
tion, 235 
Sawyer, Mr. T., Triple ta Stationary Com- 
und Tandem 388 
"ioe Sa ” Exploded "Boiler of the Steam Tug, 


Segundo, Mr. Edward C. de, Diagrams, Illustrat- 
i , his Letter on the Strength of Beams, 


Shelford, Mr. W., On the Design of Girder 
Bridges, with ms, 203 

Sune? "Bteel- melting Furnace, with Improve- 
ments by the New British Iron Company, 419, 
428 

Silvester and Co., Messrs., Vertical Boiler, 412 

Slack and Brownlow, Messrs, Filter, Edinburgh 
Exhibition, 165 

Smalley, Rice, and Evans, Messrs., Pistons, 183 

Smillie, Mr. Samuel, Feed-Water Heater, Edin- 
burgh Exhibition, 7 

Smillie, Mr. Samuel, Fresh Water Condenser, 
Edinburgh Exhibition, 7 

Smith, Mr. David, Chair and Wedge, Birmingham 
Exhibition, 248 

Smith, Mr. David, Valve Tap, Birmingham Exhi- 
bition, 248 

Smith, Mr. Michael, Piston Valves for High-speed 
Engines, 471 

Smith, Prof. R. H., Slide Valve Diagram, 361 

Smith’ and Pinkney, Messrs., Governor, 334 

Snyers, Mr., Automatic Train Signalling Appa- 
ratus, Liverpool Exhibition, 332 

Société des Ateliers et Chantiers de la Loire, Triple 
arg High-speed Launch Engines, 528 

Société John Cockerill, Hydraulic Cylinder, Ant- 
werp Exhibition, 31 3 

fone, Mr. L. V., Plan of ‘‘ Crusader,” Wooden 
ed for the Carriage of Petroleum in Bulk, 
5 


Southampton Sewerage Works, The New, Mr. W. 
G. Bennett, 

Springfield Rifle, U.S., 154 
Stanley, Mr. F. W., New Scale, 331 

en Mr. W. C., Piston Packing Rings and 


Springs, 533 
— "Mr. J., Hydraulic Warehouse Crane, 


aa “ African,” 7 Expansion Engine, 363 
8.8. “ Bentinck,” tus for Evaporating Sea 
Water in Vacuo, Mec. Jones, 305 
8.8. ‘ British Prince,” Steam Steering Gear, Mr. 
ry “Para 7 Triple Ex 
as, “ an acatra,” iple ion 
364, 365 “em 


Steward’s “ Rapid a Copper Ore Cupola, 513 

Steward and Co., Messrs. D., Horizontal Engine 
with Automatic Cut-off, 54 

Stockton-on-Tees Waterworks, Compound Pump- 
ing Engines, Messrs. Worth, Mackenzie, and 
Co., 190, 194 


Sto and Co., Méssrs., Continuous Action 
Magnetic Borings Separator, 35 

Sto and Co., Messrs. H., Malt Cleaning 
Macl hine 


Stow, Midicthion, Exploded Portable Engine 
Boiler, 186 

Sukkur Bridge, The, 83, 84, 96 

Sukkur Bridge, Girders for the, 27 

Swan, Mr. Thos., Valve Gear, Edinburgh Exhibi- 
tion, 55 

Swedish and Norwegian Railway, Eight Wheels 
Coupled Goods Engine, Messrs. Sharp, Stewart, 
and Co, (Sepplement December 3rd, 1586), 408 


TANGYE'S Vertical Ram Pum 

Taylor, Mr. C., Machine Vice, ¢ 

Thwaite, Mr. Benjamin Howarth, Heliography, 
486 


, 533 


Tischer, Professor a ry von, on Pulverising 
Machines, with Figs., 214 

Tilbury Dock, Fifty-ton scenes Crane, Messrs, 
Hunter and English, 35 

Toungoo and Mandalay” ‘Railway, Bridge Work 
for the, 450 

Tozer and Sons, Messrs., Self-fastening Railway 
Chair, 172 


UMPHERSTON and Co., 


« 


VAMPIRE,” C d I tive Engine, 
Indian Railway, Mr. Sandiford on, 161 

Vincent, Holli ay, and Co., Messrs., Rotary 
Stone "Breaker, 446 


Messrs., Rag Engine, 





bal Flour Mill Salop, Turbines in the, Mr. 

F. Nell, 

Watkin and , ae Messrs., Patent Axle-box, 
East Indian Railway, 216 

H. T., Pianoforte Fitted with 


25 

Wells, Mr. L. B., Screw Shaft Ball Bearing, 194 

Wells and Co., ‘Messrs. A. and C., Unbreakable 
File Handle, "108 

Wernd] Rifle, Austria, 154 

Whittield’s Furnace Bars, Messrs. Jas, Beveridge 
Bros., 458 

Wilkinson and Lister, Messrs., Rack Cutting 
Machine, 387 

Willans, Mr. P. W., | apes) of Single-acting 


Engines, Diagrams 
Willesden’ Paper Pay Gate and Offices, Liverpool 
Exhibition, 333 
Winton, Mr. John G., Street Lighting, 347, 392 
= Central Railway, Interlocking System, 
Witham New Sea Channel, The, 97 
Woodside Works, Coatbridge, Rolling Mill 
es, Messrs. Dick and Stevenson, 128, 
1 


Woolwich Arsenal, Hydraulic Crane, New Pier 


Extension, Mr. H. J. Coles, 263 
—- erry, Landing Brows, Mr. W. May, 


Woolwich aoa Paddle Ferry Boat, ‘“ Pioneer,” 
Mr. W. May, 


Ww wt ag daha Triple Expansion Marine 


YARROW and Co., Messrs., Torpedo Boat for 
the Japanese Government, 14 


Subject Matter. 


AGRICULTURAL Hall, Kensington, Diagrams 
Illustrating, M. am Ende’s Paper on, 399, 401 
Air-compressing Machinery, Beaumaris Sewerage 
Works, 274 

Armour Plates, Effect of Projectiles on English 
and French, ‘481, 488 

Axle-box, Patent, ’Mesars, Watkin and Strachan, 
East Indian Railway, 216 


BALANCE Plough with the Supportin 
carried in a Slot, Smithtield Club Show, 
John Fowler and Co., 470 

Ball-bearing, Screw Shaft, Mr. - B. Wells, 194 

Barrage on the Nile at Saidieh, 4 

Basic, Siemens, Process, edi Illustrative of, 
Mr. F, W. Harbord’s Paper on the Removal of 
Metalloids in the, 319 

Blades of Centrifugal Pumps, Mr. C. Brown, 245 

ym rag Carriages, Double, Indian State 

8, 

Boiler, Messrs, M‘Kaig and Stitt, Liverpool Ex- 
hibition, 2 

, Boiler Cleaner, The Clarke Automatic, 234 

' Boiler, The Hyde Duplex, Messrs, Tinker, Shen- 
ton, and Co., 525 

Boiler, Vertical, Messrs. Silvester and Co., 412 

Boilers, Cornish, Amsterdam Waterworks, Messrs. 
Easton and Anderson, 368, 37 

Bolt and Nut, Safety, M. D. Linet, 491 

Bridge, New Battersea, Sir Jose oseph Bazalgette 
(Supplement, July 9th), 46, 50, 64, 65, 67 

Bridge over the Ko:i River at Khairna, Indian 
State Railways, 413 

Bridge over the Riachuelo, Buenos Ayres and 
Ensenade Port Railway, < Edw. Woods, 286 

Bridge, The Sukkur, 83, 84, 96 

Bridge Work for the Toungoo and Mandalay 
Railway, 450 

Bulkhea Doors, Mr. John I. de Jongh, 110 

Button, Sections of, Messrs. Plant and Green, 
Warstone Button’ Works, 255 


Axle 
essrs. 


CANAL, Isthmus of Corinth, 282, 283, 284 

Carbons for Are Lighting, Fluted Craterless, Sir 
J. N. Douglass, 532 

Cargo Boats for Indian Railways, 148 

Casting Brass Chains, Process Employed i in Jey- 
pore, Rajputana, 321 

Casting House, Athus Iron and Steel Works, 34 

Cement Works, Arlesey Portland, The Pulso- 
meter Engineering Company, 291, 292 

Centrifugal Drying Machine, Messrs. Blake, Bar- 
clay, and Co., Edinburgh Exhibition, 235 

nary Pumping Machinery, Katatbeh, 

ypt, 5 

Chair and Wedge, Mr. David Smith, Birmingham 
Exhibition, 248 

Channel, The Witham New Sea, 97 

Condenser, Fresh Water, Mr. Sam. Smillie, Edin- 
burgh Exhibition, 7 

Cone and Bell and Steam Lift, New British Iron 
Company's Works, Ruabon, 381 

Converter Carri and Hydraulic Lift, Athus 
Iron and Steel Works, 35 

Corn Crusher, Messrs. Richmond and Chandler, 
Royal Agricultural Society’s Show, Norwich, 43 

Crane, The Atlas 100-Ton Floating, Messrs. Arm- 
strong, Mitchell, and Co., 446 

Crane, Hydraulic Warehouse, Mr. J. Stannah, 247 

Cupola, “ Rapid " Copper Ore, 513 

- x of Equilibrium in Masonry Arches, F. E. R., 


Curve of Equilibrium in Masonry Arches, ye 
Method of Obtaining the, A. S. H., 

Cut-off Gear, Dobson's, on Stewart’ 8 -_ A 
Edinburgh Exhibition, 54 


— Variable Exhaust, Mr. H. A. Luttgens, 


Dine Wheat Cleaner, Messrs. Herbert and Law, 
Edinburgh Exhibition, 55 
— for Brazil, Double, Messrs. Priestman 


Drill Bi vg Silent, Messrs. Blaiberg and Marson, 


Drilling Machine, Multiple, for Drilling Carding 
Cylinders, Messrs, W. Collier and Co., 387 

Dynamo, Messrs. Goolden and Trotter, 15 

Dynamo, 25-Unit, Messrs. Chamberlain and 
Hookham, Birmingham Exhibition, 247 


EFFICIENCY of nt ie Engines, Mr. P. 
W. Wil Diagrams, 471 ” } 

ElectricCurrent Distributor, Mr. John Palmer, 145 

Electric Light ~— Double-cylinder, Messrs, 
Robey and Co., 

—— Light at ee Liverpool Exhibition, 243, 
44 


Emergenc ey, | Signalling, Messrs. Rice and 


Sykes, Antwe ibition, 313 
e, Messrs, Glen and Ross, Edinburgh Exhi- 
bition, 165 , 
Engine, Bogie Express Passenger, Caledonian 


Railway, Messrs. Neilson and Co, (Supplement, 
August iseh, 1886), 147, 150, 168 
e, Compound, Messrs. Garrett and Sons, 
Royal icultural Society’s Show, Norwich, 44 
Engine, mpound, North Brit: ish Railway, 
isbet’s Patent, 324, 326 
— Compound Pumping, Blake's, Messrs. S. 
ens and Co., 4 
— Secon og Soe, Messrs, Davey, 
axman, and Co., 421, 4 
Engine, Differential, Aki 's, 277 iM s 
Engine an 0, “8 essrs, Green- 
mie eta on Got 
ine, t-w - nipled Swedish 
and Norw pany, Messrs. Sharp, 
Stewart, an Co. (Supplement, December 3rd, 
1886), 408 


ine, me) ae North British Railway, Mr. M. 
olmes (Supplement, October 8th, 1886), 293 


ine, Ex with Outside Vaive — Great 
estern way, Mr. W. Dean, 24: 
i Fined, Messrs. Mecbyurtations and 
Gas, Atkinson’s, Mr. J. Cochrane, Edin- 
in, * acer 164, 165 
-speed Electric Light, Messrs. Robey 
Pa ney Exhibition, 116 
Bago, i orizontal, with Automatic Cut-off, 
ae D. Stewart and Co., Edinburgh Exhibi- 
on, 


Engine, Horizontal Condensing, Mr. John 
hrane, Edinburgh Exhibition, 71 





Engine, Horizontal Condensing, Messrs., Ran- 
somes, Sims, and Jeffries, 505 





x 


ine, Horizontal, with Single Proell Cut-off 
Gear, Messrs, Robey and Co., Smithfield Club 
Show, 470 
Engine, Low-pressure, 6-Horse, Messrs. Hathorn, 
Davey, and Co., Royal Agricultural Society's 
Show, Norwich, 44 
Engine, The Marchant, Diagram Iilustratii 
L. P. B.’s and A. 8S. Bower's Letters on, 393, 4 
Engine, Novel, Mr. O. H. Castle, 491 
Engine, The Proell, 347 
Engine with Proell’s Valve Gear, Messrs. McCul- 
loch and Sons, Edinburgh Exhibition, 7 
oe and Pumps, Compound Pumpiig, Malta 
aterworks, 70 
Engine, Quick "Speed Horizontal, Mr. Proell, 328 
Engine, , Messrs, Umpherston and Co., 367 
Engine, Rotary, Mr. Kingdon, Liverpool Exhibi- 
tion, 116 
e, 40-H.P. Semi-fixed, Messrs. Robey and 
., Edinburgh Exhibition, 146, 147 
Engi ine ees Crank, Butler’ sPatents Engineering 


Engine cape Tender Express, North British Rail- 
way, Mr. M. Holmes, 230, 234 
Engine, Triple Expansion Stationary C d 


bee Diagrams, Russian Torpedo Boat, 


Inland Navigation on the Continent, 30 
——aes System, Wisconsin Central Railway, 


Iron and Steel Works, Corngreaves, New British 
Tron Co., 419, 428 

Irrigation i in Egypt, 442 

Irrigation in t, Diagram Illustrating Circu- 
lation of Oil, 52 


ADO, BOL Brows, Woolwich Ferry, Mr. W. May, 


Lathe Carrier, Mr. Harrison, 172 

Lathe, Wheel and Surfacing, Messrs. W. J. Ellis, 90 

Launch, The Delta Metal Steam, 234 

Lead Pipe Cutter, Mr. F. H. Connor, 443 

Lifeboats, Mr. J. '. Greenhill, 503 

Lock Gates, Mr. J. W. Dixon, 392 

Lock Gates, Fluvius, 376 

Locomotive, Rack R, Rail, for Brazil, Baldwin Loco- 
motive Works, 15 

a" Tramway, Messrs, Krauss and Co., 


I tives, Cc 





Tandem, Mr. T. Sawyer, 388 
yee Vertical Corliss, Messrs. Douglas and 
rant, Edinburgh Exhibition, 10 
ingiee, Wall, Messrs, Thomas Aimers and Sons, 
inburgh Exhibition, 235 
Engine Wheel, Spring Traction, Messrs, Marshall, 
Sons and Co., Royal Agricultural Society's 
Show, Norwich, 45 
Engines, Compound homed Butler’s Patents 
Engineering Company, 5 
ines, Marine, Messrs, Fates Cran and Co., 
Edinburgh Exhibition, 6 
Engines, Rolling Mill, Woodside Works, Coat- 
bridge, Messrs. Dick and Stevenson, 128, 133 
Engines of the Steel Screw Yacht ‘‘Sareea” 
Messrs, Ross and Duncan, Edinburgh Exhibi- 
Ensim, —" le Ex High Launch, 
nes, le nsion High-speed Launc 
Société der bothen oh Chantiers de la Loire, 528 
Engines, Triple Expansion, of the s.s. ‘‘Matabele,” 
Messrs. Hall, Russel, and Co., 105, 108, 109, 112 
Engines, Trip! le Expansion, 8.8, “Para, Jacatra, 
and aieen,” 363, 364, 365 


Engines, Triple Expansion Marine, Mr. Robt. 
yllie on, 363, 361. 


Evaporating Sea- water in Vacuo, mee for, 
s.% ‘* Bentinck,” Mr. 8. Jones, 305 

Excavator, Automatic Single - - chain, 
Patent, 353 

Exploded Boiler of the Steam Tug ‘‘Sea Gull,” 433 

Exploded Portable Engine Boiler, Stow, Mid- 
lothian, 186 


Hone’s 


FEED Heater, Messrs. Burrell and Kirkaldy, 
Royal Agricultural Society's Show, Norwich, 43 

Feed-water Heater, Mr. Sam. Smillie, Edinburgh 
Exhibition, 7 

Ferry Boat “Pioneer,” Woolwich Steam Paddle, 
Mr. W. May, 500, 501 

File Handle, Unbreakable, Messrs, A. C, Wells 
and Co., 1 

Filter, Messrs, Slack and Brownlow, Edinburgh 
Exhibition, 165 

Fire-box Embossing Machine, Mr. Hardcastle, 
Live’ 1 Exhibition, 3 

Flask, Combination, Messrs, Goodwin and Eaton, 
443 

Flattening Machine, Austrian Lloyds, Messrs. 
Rushworth and Co., 

Floating Crane, Fifty “Ton, Tilbury Dock, Messrs. 

Pinar Mi nD enon Shows Seq f Ope 
our Mill, Diagram Showing Sequence o: ra- 
— in a Roller Flour Mill” Capacity 1200 sacks, 


479 
Forty- -Knot Ships, Mr. Alexander Cleghorn, 69 
Framing of Iron and Steel Ships, Plan for, Delta, 87 
Friction Clutch and Pulley, fessrs. Oldham and 
Richards, 352 
Fuel Economiser Scraper, Mr. Elson, 183 
Furnace Bars, Whitfield’s, Messrs. Jas. Beveridge 


Bros., 458 
Furnace, Self-Cleaning, Messrs. Piercy and Co., 
254 


Furnace, Steel Melting, Royal Arsenal, 462 


Fuse, The Ruggieri, Messrs John Davis and Co., 
234 

GAS Engine, Bisschop’s, 275 

Gas Engine, Otto's 275, 276 


Gas Hammer, Mr. Robson’ s Patent, 206, 207 
Gas Joint, Hydraulic, Messrs. Thos. Pigott and 


Sons, 201 

Gas Welding Plant, Messrs. Thos. Pigott and 
Sons, 201 

Gas Works, Beckton, Plan of, 143 

Girder Bridges, Mr. Shelford on the Design of, 
with Diagrams, 203 

Girders for the Sukkur Bridge, 27 : 

Gold Quartz Mill in the Colonial “Exhibition, The 
Queensland, 42 

Governor, Messrs. Coot and Adamson, 334 

Governor, Messrs. Crossley Bros., Liverpool Ex- 
hibition, 244 

Governor, Messrs. Smith and red 334 

Governor, eo Mr. Pickeri 

Grain and Seed Cleaning heaton Messrs. J. 
Robson and Sons, 97 

— Treatment of Masonry Arches, F. E. R., 


Groynes on Brighton Beach, 163 
Gumming Machine, Allen Machine Co., 353 
Gun, HAL. §. Collingwood’s, 254 


es Steam, ama Davis and Primrose, 
Edinbui h Exhibition, 235 
ay sory yemouth, Messrs. Thos. Meik and 


Hesbote acer Port Works, Proposed, Buenos 
Ayres, Mr. Church and Mr. Jas Cleminson, 375 
oo Mr. Benjamin H. ‘Thwaite on, 486 
MCS. Benbow, Thames Ironworks and Ship- 
He nilding Co., 250 
Hinge, Messrs. Flint and Knowles, Birmingham 
Exhibition, 248 
Hinged Joints of Arched Iron Bridges, Herr L. 
Rackhaus, 526 
Hollow Lathe, Mersey Forge, Liverpool, 458 
_ oe Punching and — Machine, 
Messrs. Francis Berry and Sons, 52: 
Hot Blast Stove, Dust Valve, Mr. Chas Lister, 
522 
Hydraulic Crane, New Pier Extension, Woolwich 
Arsenal, Mr. H. J. Coles, 263 
Hydraulic Cylinder, Societe John Cockerill, Ant- 
werp Exhibition, 313 





, in India, Mr. Sandiford 
_ Figs. 1 and 2, 2 the Wemaiee and the Vulcan, 
Lubricator, Grease Cup, Messrs, Main Bros., 533 
MALT Cleaning Machinery, Messrs. H. Stopes and 
Co., 394 ; a 


Map of Lake Copais, 24 

Marine np mame Murdock’s, Edinburgh Exhibi- 
tion, 7 

Metal Tubes, Machinery for Manufacturing, Mr. 
Jas. Robinson, 362 

Metallic Sam, 215 

Mills, First Break Roller, Messrs. Herbert and 
Law, Edinburgh Exhibition, 55 

Multiplying Cylinder, Mr. Lionel Clark, 313 


NAVIGATION, Congress on Inland, Brussels, 30 


OBSERVATORY, Proposed, for Mount Hamilton 
in California, Mr. Grubb, 23 

Oil-can with Wick Tube, "besides a Nozzle, Mr. 
Elijah Moat, 255 

Ore Crusher, hog Lows. ™ oe 1 

Organ in the Liverpoo ibition, Messrs, 
Mitchell and Thynne, 210, 226, 227 


PETROLEUM in Bulk, Carriage of, Messrs. W. 
one and Co, ’s Iron Vessel, ‘‘ Bakuin,” for, 69, 


Paper. Pay Gate and Offices, Willesden, Liverpool 
hibition, 333 
Permanent Way, Messrs. G. and J. Bell, 56 
Petroleum in Bulk, Carriage of, Mr. = V. Sone’s 
Wooden Barque, “ Crusader,” for, 85 
Petroleum Tank Wagon, Mr. E. Philli ge 
ee fitted with Pedals, Mr. H. Wedlake, 
a A Joint, Cast Iron, Messrs. Cochrane and Co., 


Piston Packing, Rings and Springs, Mr. W. C. 
Spurr, 533 

Piston Valves for High Speed Engines, Mr. 
Michael Smith, 471 

Piston Valves of the s.s ‘‘ Matabele,” 108- 

Pistons, Messrs. Smalley, Rice, and Evans, 183 

Plate Mill for Reversing, ves Iron and 
Steel Works, 420 

Pneumatic Hammers, Messrs. Piercy and Co, 
Broad-street Engine Works, 255 

= and Signal Red Couplings, Mr. W. Green, 


Poliching Head, Messrs. Piercy and Co., Broad- 
street Engine Works, 255 

Power Hammer, Messrs. W. and I. Player, 485 

Problem of Flight, Diagrams in Letters to the 
Editor on, 482, 483 

Pulverising Machines Zi r’s, Blake's, Gruson’s, 
+ ost s, Malter’: a Mato benr ”s, Alden's, Averley’s, 


Pump, Centrifugal, ere Gwynne and Co., 

need Exhibition, 3 
ydraulic, Mr. David Johnston, 463 
Pum Tngyes ao id —— Direct- 
ping e, mpouns ex, 
— Engin 8, — 8. eg nag Co., 75 
ing e, uble-acting, M 

pear and Co. + ae 308 a eile 
m Engine, nderground, Hepburn ery, 
prs Joicey and Co., 270 

Pumping Engines, Beam, ” Middlesex Waterworks, 
Messrs. Jas. x and Co. (Supplement, July 

Pum Bag me Co und, Amsterdam Wate: 

ng ines, Compo' ater- 

mare Messrs. Easton and Anderson (Supple- 
ment, ‘November -_ 404, -_. ‘i ‘e 

Pumping Engines, impound, tockton-on-Tees 
Waterrors Messrs. Worth, Mackenzie, and 

194 

Pumping Machinery, phasain Docks, Hull, 
ed Gwynne and Co., 187, 1 

Punching and Shearing Machine, Messrs, Bennie 
and Co., 366 

Punching and Shearing Machine, Messrs. Bennie 
and Co., 443 


QUARTZ Stamps and Amalgamating Tables and 
Ripper, Colonial Exhibition, 42 


genes ae Machine, Messrs. Wilkinson and 

ter, 

Rack Rail Locomotive, Abt System, Blankenberg- 
Tanne Railway, 383 

Railway, The Blankenberg-Tanne, 384 

Railway, Double Rack, ae Pilatus, Measrs, 
Locker and Co., 504, 

Railway, The lode: Single Track, 223, 225 

Railway Bridge over the River Riachuelo, Mr. 
Edward Woods, 344, 345 

Railway Bridge a over the Riachuelo, Mr. E. Beyer- 
haus on, 502 

Railway Bridge over the Riachuelo, T. G, Gribble, 
on, 

Railway Chair, Self-Fastening, Messrs. Tozer and 

Railway Couplings, $47 

way Couplings, 
= Huson’ s Bay, Map showing Proposed, 


Railwa Si at the Liverpool Exhibition, 
The tw al Co., 508, 512 a3 
Raising the Sunken Steamer, ‘*Peer of the Realm,” 


Retorts, Vross, Machinery for Charging and Draw- 
ing, Birmingham Gasworks, Messrs. Tangye, 


Rifle, The Enfield, Martini, 141 





iv 


INDEX. 





2 ENGINEER, INDEX SuPpPLEMENT, Feprvuary 4, 1887, 








Rifles, Old English and Modern Foreign, 154 


Road and Rail Truck, Mr. Perrett, Liverpool | | 


Exhibition, 332 

Rolling Mill Engines and Frictional Reversing 

ee tek Messrs. iM and ey —y 

Rolling Radia’ etropolitan Railway, Mr. 
Robert H. "heeete’ 26 

Rudder Holdfast, Messrs. Robert Roger and Co., 
Liverpool ea y 117 

Reducing Valve, The, 533 

= a for Locomotive Engines, Mr. Mark W. 


SAWING Machine, Cold Steel and Iron, Mr. 
Isaac Hill, 362 

Scale, New, Mr. F. W. Stanley, 331 

— Press, Single Side, Messrs. Piercy and Co., 


Section of Foundry Wall, showi 
Crane, Messrs. Piercy and Co., 

ee of Bridge Pier, Messrs. Cochrane and Co., 

7 

Separator, Bower's, 56 

on Continuous Action Magnetic Boriags, 

essrs. Stopes and Co., 35 

Separator, Corn and Seed, Mr. W. Bone, Smith- 
field Club Show, 471 

Sewerage and Waterworks, Petersfield, Mr. H. 
Robinson, 287, 301, 304 

Sewerage W orks, The New Southampton, Mr. W. 
G. Bennett, 405 

Shield at Spezzia, Trials of Gruson’s, 103 


Stanchion 2nd 





ignalling Apparatus, Automatic Train, Mr. 
Snyers, ay Mekino = 7 


| Sleeper 
Yor shire Halves, Messrs. ae Robinson and 


Sonn a8, 
Sleepers, Metallic, 215 
~~ Valve Diagram, Professor R. H. Smith, 


Stability of Structures in Regard to Wind Pres- 
sures, Mr. F. A. Campbell, 263 

Steam Digger, Mr. Frank Proctor, 521 

Steam Hammer, Mr. Rigby, Edinburgh Exhibi- 
tion, 165 

Steam Hammers with heat 5 Tron Standards, 
Messrs. R. and S. sg 524 

Steam Heating A: us, Lancashire and York- 
shire Railway, sn di 493 

Steam Pressures, Mr. Parker, 106 

Steam Steering Gear, s.s, ‘‘ British Prince ” Mr. 
Maginnis, 266, 267 

Steam Trap, Return, Mr. Royle, Lancashire and 
Yorkshire Railway, Manchester, 493 

Steamers, Atlantic, “Mr. W. ag on, 124, 126 

Steel-faced Armour-plates, 427 

Steel-melting Furnace, Siemens’, with Improve- 
— by the New British Iron Company, 419, 


Steering Gear, Diagonal Steam, Mr. Pepper, 
Liverpool Exhibition, 117 

Stone Breaker, Messrs. S. Mason and Co., 394 

Stone- breaker, the Rotary “Continuous-action,” 
Messrs. Vincent, Holliday, and Co., 446 





Stove, > em, Sig. fein il = 

Street ts, Mr. Kitt, Manufactured b: 
Messrs. J PW. Sugg 4 Co., 108 r 

Street Lighting, oy J.G. . Winton, 347, 392 

~~ h of Beams, Diagrams oe Na ig Mr. E. 

e Segundo’s hettee on the, 392 

tei per and age = Australian, 

ornsby and Sons, 

Struts, Diagrams _ aR Professors W. E. 
Ayrton’s and John Perry's Lectures on, 464, 
465, 514 

Superficial Areas, Mr. J. W. Dixon, 376 

Superficial Areas, Mr. Jas. Macdonald, 347 


TEA-Drying Apparatus, Mr. Brown, 444 
— for Express Engine, Caledonian Railway, 
Mr. Drummond, Edinburgh Exhibition, 147 
Tireing Platform, Messrs. John L. Baker and Co., 
Liverpool Exhibition, 2 
—- Boat for the Ja; 
T ee Bet Ri -— Tein. Sea-k 
ol oO t, Russian -screw eeping, 
essrs, J, and G. Thomson, 125, 130 " 
Torpedo Boat, Submarine, “The Peacemaker, ” 506 
Trajectories, Diagram of, Enfield Small Arms 
Factory, 141 
Triangulation and Measurement of the Forth 
Bridge, 281 
Tricycle ic hain, a Sl s Adjustable, Messrs. 
Perry and Co., Birming hibition. 
Tricycle, The Mariboroeh C Club, The Coventry 


Messrs. 


ese Government, 








Machinist Co., 202 





ABT System of Rack and Adhesion Railways, 
for Steep Grade Lines, 382 
Admiralty Coefficients, 17: 
Admiralty Coefficients, by Robt. Mansel, 261 
Aero Planes, Mr. Lancaster's, 474 
Afioat in a Crater, 296 
Ages of Vessels Lost, 170 
Agricultural Machinery, Improvements in, 93 
Air-compressing Machinery, Beaumaris Sewerage 
Ak Lr M Fishing Tackle F. 
coc! eSSTs., le Factory, 
Redditch, 29 4 


‘Amendment of Patent Specifications, The, 482, 
a. aM 
American Bridge Design, 45 
American Iron and Steel Trade, The, 444 
American Mail Contracts, 429 
Notes, 19, 39, 61, 81, 101, 118, 139, 159, 
177 ,199, 219, 239, 259, 297) 317, 335, 354, 377, 
—— "a7, 455, 477, 497, 534 
American Railway Car, An Old, 437 
‘Amsterdam Waterworks, Cornish Boilers, 368, 375 
Amsterdam Waterworks, Details of Pumping 
Engines, 370, 375 


Amsterdam Waterworks, Pumpi Machinery 
(Supplement November 12th, 1886), 387, 404, 412 

Anderson, Sir J., 95 

Angle | Tee-Iron Frames, 306 

Arlesey Portland Cement rage ty 291, 292 

Artesian Well! at Belleplaine, Ia. 


Ashes and Breeze Washing Machines, Messrs. L. 
A. Edwards and Co., 
Association, British Iron Trade, 196 
ASSOCIATION OF ENGINEERS, MANCHESTER, THE 492 
Inventor of the Iron Ship, Mr. Alderman Bayley, 


394 
System in Engineering Works, Mr. Hans Renold, 
441 


AssociaTIon, Inon TRaDES EMPLOYERS’, 90 
Fifteenth Annual Re of, 90 
ASSOCIATION, MaSTER MECHANICS’: 
Combustion, Fire-boxes, and Steam Boilers, Mr. 
John A. Coleman, 256 
ASSOCIATION OF MUNICIPAL AND a EncI- 
NEERS AND or eager 4, 81, 258, 323 
Address of the President, Mr. J. 


ley, 56 
d of Coal Gas, Mr. R. P. 
57 
anes of the 150th Section of the Public 


I 


4: 





Health Act, with Remedies on its 
Defects, Mr. Wm. S — ks, 268 
Present of the Rural Road Question, Mr. 


ae poe tions at Nottingham, 
Recent we! ions ai 
Mr. M. Ogle Tarbottom, 57 
Refuse Destroyer in use at Nelson, Mr. Wm. 
Dent, 57, 81 
Road Watering, Mr. W. Santo Crim 
we bh of oe + in Towns as an 
r. 


Athus Iron a Seal oT Works, 34, 35 
Atkins’ Differential Engine, 277 
Atkinson’s Gas Engine, 164, 165 

“ Atlanta,” The New U.S. S Cruiser, 222 
Atlantic Steamers, 166 

Atlas 100-Ton Floating Crane, The, 446 
Australian Stripper and Thracher, 108 
Awards at Exhibitions, 396 


BARRAGE on the Nile at Saidieh, 442 

Basic Siemens Furnace, Removal of Metalloids in 
the, Mr. F. W. Harbord on, 319 

Basic or Thomas-Gilchrist Process, 


“Tieminent, 


Progress of, 
for x _— Months ending October 31st. 7 


1886, 4 
Batteries, ‘On the Treatment of coi 
Battersea Bridge (Supplement, July 9th, 1 

46, ort 64, 65, 67 





Miscellaneous. 


— 


. 


Belgian Iron and Coal Industry in 1885, Statistics | 


of, 

Bell's Latest Invention, 228 

Bells, Novel, 193, 208 

Berthon Boats, 330 

Bessemer Converters for Small Charges, Modi- 
fications of, 311 

Bessemer Converters, some Early Forms of, 311 

Bexhill-on-Sea Sewerage, 492 


Beyer, Peacock, and er Messrs., L tive 


Bullen’s Regulator for Locomotive Engines, 533 
Burnley Waterworks, The, 510 

Burstal, Mr. Edw., 76 

Butt Connections of ‘ton and Steel Ships, The, 499 


CABLE, Making a Street, at San Francisco, 264 
Cable Tramway in Birmi m, 290 

Cable Tramways, Birmingham and, 61 

Cable Tramways i in China, 129 


of Stresses in the Roof Principal as an | 





Works, Manchester, 34 

— ee Mines, Mechanical Haulage at 
e, 
Birkbeck Literary and Scientific Institution, 269 
Birmingham C _ improned eos ‘Sch 35 
-air Power eme, 351 

Birmingham Exhi The, 171 
Birmingham Exhibition’ The, and some Industrial | 

_ Lessons, 221 

Exhibition, tony at the, 182 

Bisschop’s Gas Engine, 27: 
Sinahenhone: Tanne Railway, Section of, 384 


Blast es r 
Bote an m, pig of the, 519 

ag and Stitt, 2 i 

The Clarke Automatic, 234 

Boiler eben meet the “‘Sea Gull, ” 432, 433 
Boiler Explosion, A Portable, Stow Midlothian, 186 
Boiler Ex osions, 386 
Boiler, Silvester’s Vertical, 412 
Boiler, The H ~ Duplex, 525 
Boiler of the « Rifleman,” 13 
Boilers, poet i 329 
Boilers, Cornish, Amsterdam W aetna 368, 375 
Bolt and Nut, Safety, M. D. Linet’s, 491 
Books Received, 76, 171, 196, 331, 431, 469 
beet an Deepest, 57 


weedy og 
bour, done to, 533 
Brace’ Si Silent Drill, 303 sone 
Brake Returns for the Board of Works, 342 
Brakes, Troublesome, 434 
Bramley-Moore, Mr. John, 431 
Bridge over the Kosi River at Khairna, Indian 
State Railways, 413 
en an’ Segment of, Messrs. Cochrane and 
Bridges, Metallic, 9 
Brighton Beach, The Late Gales and the, 371 
BRITISH ASSOCIATION, bonny 8 147, 182, oi 
Distributing Electricity by Transformers, Mr. 
Chas. Zipernowsky, 354 
Electric Lighting at Cannock Chase Collieries, 
Mr. A. Sop’ 
Forced Draught, Mr. J. R. Fotherill, 374 
es for hthouses, A New, Mr. J. R. 


Inaugural Address of the President, Sir J. W. 
Da 182 


wson, 
ighth ight V Buoys, and 
— a Lig aa joys, Beacons, 
Lithanode, Mr. Domed] Fitzgerald, 354 
New Method of Arranging the Annular Lenses 
— for ng Lights at Lighthouses, 


J. R. Wi 
Physics of the ¢ Hlement, Address of the Presi- 
ent of the Chemical Section, Mr. W. Crookes 
on the, 185 


Some Points for the Consideration of English 
Engineers with Reference to the of 
Girder Bridges, Mr. W. Shelford and Mr. A. 
H. Shield, 203 

Treatment of yom ¢ Batteries, Bernardo 
Drake and J. ebeien on, 213 

Visits in the Provinces, 222 

British Iron Trade Association Return of Pro- 
duction of Bessemer Steel Rails, 196 

British Mining Statistics, 196 

Brown's Patent Tea Drier, 444 

Brussels, eee to, 3 The, i 

Bucharest Turret 14 

ee Engines, 188 tin, 

yres Port and Harbour, 375 





ow 


ae Works Air 


Settee eto 143, 163 
Belah and Deepdale Viaducts on the North- 
Eastern Railway, Mr. W. J. Cudworth, 225 





Buenos a and Ensenada Port Railway Bridge 
over the Riachuelo, 286, 290, 325, 331, 344, 345 

Builders’ — » 118 

Bulkhead Doors 


Elastic Structure according to the Principle of | 

Work, 399 | 
Canadian Lighthouses, 145 | 
Canal, The Corinth, 282, 283, 284 
| Canal, The Panama, 284 
| Canal, The Villoresi, 208 

as a Means of , 179 

Canvey Island and the ion Sewage, 390 
Cape of Good Hope, Importation of Machinery 

into the, 396 
Car Coupling Invention, 206 
Carbons for Are Lighting, Fluted Craterless, 532 
Cardiff Water Supply, The, 374 
Caria Boats for Indian Railways, 148, 153 

isle Waterworks, 515 

Double Bogie Composite, Indian State | 

Railways, 76, 78 
Casting Brass Chains in Jeypore, Rajputana, 321 | 
| Casting of Chains in Solid Steel, Mr. F. Gautier, 320 | 
| Castle Engine, The, 491 
| Cement or Putty for High Temperature, 16 


| 








ic 
| Cornish Boiler, Amsterdam Waterworks, 368, 375 


Triple Expansion Engines s.s. ‘‘ Para,” ‘‘ Jacatra,” 
and “ African,” 363, 364, 365 
get in the Walcott Flour Mill, Salop, Mr. F. 


VALVE, Messrs. Hunt and Green, Birminghatm, 
—_ Messrs, John Cartwright and Sons, 

Valve Gear, Mr. Thomas Swan, Edinburgh 
Exhibition, 55 

Valve and Governor of Mr. John Cochrane's 
Engine, Edinburgh Exhibition, 71 

Valve Tap, Mr. David Smith, Birmingham Exhi- 
bition, 248 

Valves, Corliss, Mr. Thomas Spencer Sawyer, 110 

Valves, Piston, Mr. Thomas S eee Sawyer, 145 

Vesenng Warming Coils, . Robert Crane, 


Vice, Machine, Mr. C. Taylor, 366 
Vice, Solid Taper Grip, Mr. Ashforth, 207 


WAGON Brake Gear, Messrs. Brown, Marshall, 
and Co., 181 
Washing M achine, Ashes and Breeze, Messrs. 
wards, and Co., 58 


Weighbridge and Cover at Brighton, Messrs. 
Pooley and Sons, 341 

Wringer, Messrs. Kenworthy and Co., Edinburgh 
Exhibition, 6 

Windlass, Steam, Messrs. Clarke, Chapman, and 
Co., Liverpool Exhibition, 117 

Wood Carving Machine, Mr. John Pollock, 165 


| Corinth Cunal, The, 282, 283, 284 
| Corliss Valves, 110, 127 


D: 


Messrs, Richmond and Chandl 





Corn Crusher, 
43 


Corngreaves Ironworks, The, 452 
‘orngreaves Iron and Steel Works, 419 


Cosmoline, 135 


| Cost of Locomotive Power, The, 529 


Coventry Machinist e% 
Yay Steel Plate, A 

Crane, The Atlas 100-ton Floating, 446 
Crane, A Steam, 16 


y's Cycle Works, 202 


| Crane at Til ury Dock, Fifty-ton Floating, 352 
| Crane's Ventilating Warming Coils, 525 


Critical Condition of an Express Train, 372 
Crommelin, Lieut. -Gen. Win. Arden, 366 
Crompton, Mr. Sam., On the Remasiesble Effect 
of Adding Saccharine Matter to Mortars, 440 
Crossley Bros., Messrs., Governor, 244 
Curve of Equilibrium in Masonry Arches, Direct 
Gi ic Method of Obtaining, 63, 87 
Cycle Works, Coventry Machinist Company's, 202 
DAMAGES nst a ae. Claim for, 147 
for tling a ndry, 414 
| Damper, Luttgen’s Variable Exhaust, 443 
Points, 262 
Decazeville Coal Mines, and the Coal Mines of 
France in General, 


| Dock Works in Fife, New, 172 


| Centrifugal Machine, 235 | Delta Metal Steam Launch, 234 
| Centrifugal Pumping Machinery, Katatbeh, 520 | | Depression i in Trade, 166 
Centrifugal Pumps, 208 | Deserving 


Chair and eden’ Smith's, 248 
Channel Steamer, A New, 186 
| Charging for Entry of Names in Directories, 269, | 
| 347, 376, 388, 407 
Chemistry of the Alkaloids, 104 

Chemistry of Light and Photography, Prof. Dewar | 

on the, 522 
deen Shaft, Circular, at Mechernich, near 

Col 195 
Clarke Au Tents Boiler Cleaner, The, 234 
Cleveland, Restricted Output in, 192 
Clyde Shipbuilding, 152 
Coal, Economical Use of, 228 
Coal, A Search for, 273 
Coal Tar Industries, Recent Progress in the, 104 
Coal Trade Crisis, The, 430 
Cochrane and Co., Messrs., Ironworks, Dudley, 274 
Coke Oven, A New, 205 
Collier and — Messrs. W., Multiple Drilling 

ony oe ae 
Colliery Pui Mt Work in Staffordshire, 310 
Colombo Marbens Works, Ceylon, Mr. Kyleon, 485 
Col. Schaw on Coast Defence, 468 
—— — INDIAN etre erg > 
ison- apery Dynamos at, 

Queensland Gold Quartz. Mill, 41, 42 

Timber at, 198 

Colonial Timber, 314, 323 
Colonies, Railway Extension in the, 97 
Combustion, Fire-boxes and Steam Boilers, Mr. 

John A. Coleman, 256 


Combustion, On, with Reference to Prac- 
tical Requirements, 312 
Commerce, The of, 51 


519 
Concrete as Applied in the Construction of Har- 


bours, 485 
Concrete Work under Water, Mr. Kinipple on, 485 
Condensation in Steam Cylinders, 409 
Cone and Bell, New British Iron Company's 
Works at Ruabon, 381 
ConTRACTS OPEN : 
—- Work for the Toungoo and Mandalay 


y, 450 
Came Bae for the North Bengal and Sind- 
Sagar, Railways, 153 
Indian State Railways, Indus Valley Railway, 
Central Span, Sukkur Bri 28 
Contracts for the United States New Cruisers, 494 
Converters, Side Blown Fixed Converters +. 
Bottom Blown Tipping, 452 
Coot and ‘Adamaon's Go 





a> 








C ite at Sudbur a ritish North 
op ts a ‘ 
pol oe, 373 


Case, A, 453 
Diagram Illustrating Circulation of Oil, 520 
Directories, 407, 426, 474 
| Disc Wheat Cleaner, Messrs. Herbert and Law, 


| Distant Si Operated by a Wire Run through 
a Pipe Filled with Oil, Mr. W. H. Dechant, 

| Drainage Enterprise, A Great, 430 

Drawing-office Management, 483 

Draining Twelve Square Miles of Flooded Coal 
Mines, 52 

Draycott Drainage, 486 

Dredger for Brasil, Double, 203 

Dredging at Whitehaven Harbour, 354 

Drilling, Multiple, Messrs. W. Collier and Co., 3&7 

Durham College, 510 

Dustbin, The, 70 

Dynamite, Mr. Gask, On, 357 

Dynamo Colossus at Work, The, 494 

Dynamo, A Great, 413 

Dynamo Machine in Wet Use of, for 
the ay wig of Copper and other Metals from 
their Ores, 25: 


Dynamo, New Type of, 45 
—— 25-unit, Messrs. Chamberlain and Hook- 


ham, 247 


EADS Shi yea The, 36 
Eastern Mail Contract, Renewal of the, 272 
Economic Production of Coal Gas, 57 
Economy of Single-acting ines, 534 
eg oor a + norms ai 
press Passenger e an nder, 
Caledonian Railway Supplement, August 
13th), 130, 147, 150 ( 
Dise Wheat Cleaner, Messrs. Herbert and Law, 


55, 56 
Engine, ae ee 165 tal; wiah W's 
ee pressure Horizontal, with Proe 
alve Gen Messrs. T. McCulloch & Sons, 7 
Engine, Marine, Messrs. Cran and 
Engine, Vertical Corliss, Messrs, Douglas and 
Grant, 6, 10 
Feed-water Heater, Mr. Samuel Smellie, 7 
Filter, Slack and Brownlow’s, 165 
First Brake Roller Mills, Messrs. Herbert and 


Law, 55, 56 
Gas Engine, Atkinson’s, 164, 165 


Horizontal Condensing Engine, Mr. John 
Cochrane, 71 
Horizontal ine with Automatic Cut-off, 


Messrs. D. ~— and Co., 54 
Marine Engines, 6 
Marine Governor, Murdock’s, 71 





THe Encineer, Inpex SurrLement, Fepruary 4, 


1887, 


INDEX. 








EDINBURGH INTERNATIONAL EXHIBITION (con- 


tinued) :— 
40-H.P. Semi-Fixed Engine, Messrs. Robey and 
Co., 146, 147 
Steam Hammer, Rigby’s, 165 
Valve Gear, Mr. Thomas Swan, 55 
Wood-carving Machines, Pollock’ s, 165 
Wringer, Messrs. Kenworthy and Co., 6 
Edison- pee Dynamos at the Indian and 
Colonial Exhibition, 108 
Educational Engineering Books, 9 
a L the East Londen Coepaay’s s Water Mains, 


Efficiency of Centrifugal Pumps, 245, 288 

Efficiency of Single-acting Engines, 447, 471 
rypt, Irrigation in, 520 

eo Light ~~ Double-cylinder, Messrs, 


and Co., 465 
Blestrie ht Engine, High. speed, 116 
Electric Light in London, 412 
Electric Lighted Oil Steamer, 215 
Electric Lighthouses of Macquaire and of Tino, 500 
Electric Lighting at Cannock Chase Collieries, 402 


ere Lighting in the Taverpeal Exhibition, 
4 


Electric Lighting i in Milan Central Station, 28 
Electric Lighting, Motors for, 494 
Electric Transmission of Energy, 93, 110 
Electric Transmission of Power, 188° 
Electrical Engineering, School of, 39 
Electrician, The, 516 
Electricity in Towns as an Illuminant, Supply of, 57 
Electricity by Transformers, Distributing, 354 
Ellis’s Lathe, 90 
Emergency Drills for the Navy, 73 
Enfield Rifle, The New, 349 
Enfield Small-arms Factory, The, 141 
Engine with Automatic Cut-off Horizontal Con- 
Engines fi L aca trees Ese — 505 
ake’s Compoun mping, 
Engine Building 1 in Australia, 4 264 
Engine, Compound, Messrs. Garrett & Sons, 44, 45 
e, Compound, Nisbet's Patent, North 
my stom m4 324, = “ 
Engine, Compoun ex Direct-acting Pump- 
ing, Mente 8. bwin and Co., 75, 76 . 
Engine and Dynamo, Hi h-speed, 
esas ores Goat Goce ey 
0} itis Supple- 
a 
e, Fan, at tho: ery, 
Engine Horizontal, with” Automerio Cut-off, 
essrs, D, Stewart and Co., 54 
Engine, Horizontal Condensing, Mr. John Coch- 
rane, 70 
Engine, Horizontal, with Single Proell Cut-off 
En fine Ringe Rotary, 116 
gine, Kingdon’s Rotary, 
—_— Low- Ona 6-horse, Messrs. Hathorn, 
Engine, g by Mesars. Cran and Co., 6, 8 
Engine, A Novel, 491 
ine with Proell’s Valve Gear, Messrs, T. 
cCulloch and Sons, 7 
Engine, Pumping, Malta Waterworks, 70 
— Quick-speed Horizontal, Mr. Proell, 328, 


Engine, 40-H.P. Semi-fixed, Messrs. Robey and 
Co., 146, 147 
Engines and Tenders, 
Caledonian Railway Compan 
gti 13th), va 0, 147, 150, 1 
und Semi- fixed, Messrs, 
7, rice, tore Co., 421, 424 
Engine ‘ An Extraordi: , 468 
Engine Trials at Melbourne, 4 B 
_ Triple Expansion Stationary Compound 
ndem, 388 
Engine, Vertical Corliss, Messrs. Douglas and 
Grant, 6, 10 
Engine, Wall, 235 
Engine Wheel, Spring Traction, Messrs. Marshall, 
Sons, and Co., 
Engineering Accidents, 32 
ineering ute with the Hull and Barnsley 
ineering Company, 516 
—s Laboratories, Use and Equipment of, 


ie Express Passenger. 
seo 
172 


Engineering Trades Report, The, 121 

Engineers and Football 269 

Engineers of the Tyne, ‘the, 354 

Engines with Condensers, Arrangement of Sta- 
ae 

Engines, Economic Efficiency of High-speed, 452 

Engines, Economy of Single-acting, 503, 534 


Engines, Economy of Triple Expansion, 303 
Engines, French Triple Expansion, 522, 528 
Engines, Gas, 


27 

Engines, Horizontal, 407 452 

Engines, Launch, fBatior's Patents Engineering 
Co., 

Engines, Light Portable, 127 

Engines, Marine 9 31 

Engines in the Navy, 

Engines, Pumping, Ys diese Waterworks (Sup- 
Let ee Beak > 69 

Engines, Single Bogi 

Engines of the s.s. “‘Matabele,” 105, 108, 109, 112 

Engines of the Steel Screw Yacht Sareea,” for 
the ptian Government, 235 

Engines, tion, 74 

Engines, Triple Expansion, 452 

Engines, Triple Expansion Marine, 331, 359, 363, 371 

— amet Pumping, Hebburn Col- 
nery, 


267, 27 

English and Forei Railway Goods Rates, 241 

English and French Armour Plates, Effect of Pro- 
jectiles on, 480, 488 

Equilibrium of Masonry Arches, 288 

Erosion of Gun Barrels by Powder Products, On 

petty warts Yorn, Apert 

vapora’ ater’in Vacuo, us for, 

a the s.s. ‘“‘ Bentinck,” 305 aii 

Evaporation, 48 

Excavator and Elevator, Hone’s Patent Automatic 
Single Chain, 353 

Exhibition at Adelaide, The International, 365 

Exhibition, The Birmingham, 171, 182, 221, 233, 


2365, 247 
Exhibition, Colonial and Indian—see Colonial and: 


hibition 
Exhibit Edinburgh—see Edinburgh Interna- 
tional Exhibition 


Exhibition of Fire Apparatus at Grenoble, 173 
Kihibition, Liverpool se Liverpool International 
ibition, Live: —see Live! nternatioi 
Exhibition Kah 

Exhibition, Manchester, 171, 510 
Exhibition, Saltaire, 193, 37 
Exhibition at Venice, Industrial, 433 


Export Rail Trade, 152 

Export of Rails to ’the United States, 87 
Express Atlantic Steamers 132 
Eyemouth Harbour, 492 


FAN Engine at the Woodsthorpe Collie ay, 4 
Feed Heater, Messrs. Burrell and Kirkaldy, 43, 44 
Feed-water Heater, Mr. Sam. Smillie, 7 
Feed-water Heaters at Norwich, 69, 110 
Fencing, seit Paka 185 for Queensland, 491 
Field Implement 
File Handle, Uabreaktbles Messrs. A. C. Wells 
and Co., 108 
Files, Hand ¢. Machine Cut, 118 
Filter, Slack and Brownlow’s, 165 
Fire-box Embossing Machine, Hardcastle’s, 3, 25 
Fire Engine, ‘‘Greenwich,” Fixed, 367 
Fire Engines for London, ‘Additional Floating, 367 
a a New System of, 208 
fay Ber os Harbours on the North-east Coast 
tland, Mr. Willett on, 485 
Flame Contact —New Departure in Water Heat- 
ing, Mr. Thos. Fletcher, 9 
Flask, Combination, Messrs. Goodwin & Eaton, 443 
Flattening Machine, Seven Roller Ship Plate, 
Austrian Lloyds, 484 
Flour Mill, the Modern, 479 
Flour Mills, Power Required for, 506 
Flow of Gases, M. Haton de la “Goupillitre on, 406 
Flow of Water in Pipes, 166 
Flow of Water through Small Long Pipes under 
Pressure, 145 
Fluted Carbons, 207 
Fluted Craterless Carbons for Arc Lighting, Sir 
J. N. Douglass, 532 
Fly-wheels, Stre h of, 410 
Forced Draught, 1, 374 
Forth Bridge, The, 52 
Forth Bridge, cma and Measurement of 
the, 281, 299, 339 
Forty-knot ’Ships, 8, 25, 69, 107, 127 
een of Iron and Steel Ships, 41, 69, 87 
Fraser Bros., Messrs., Fire Iron Fender and Bed- 
stead Works, Birmingham, 224 
Friction of Hydraulic Rams, 347, 376 
Friction and Lubricants, 467 
Friction Pulley, New, 353 
Fuel, Consumption of, 392 
Fuel Economiser Scrapers, Elson’s, 183 
Fuel, Gas, 503 
Fuel, Liquid, 509 
Fuel and Smoke, Lecture II., by Prof. 0. Lodge, 66 
Fulton, Mr. Hamilton, 158 
Furnace Bars, Whitfield’s, 458 
Furnace Crowns, The Coming Down of, 25 


Furnace, Self-cleaning, at Messrs. H. T. Piercy 
and Co.’s Works, 25 
"Furnaces, with Water Jacket, Stewart's Patent 


‘*Rapid” Copper Ore, 513 


GAS Buoys in the oot, 306 

Gas Engine, Atkinson's, 164, 165 

Gas Engines, Mr. J. Kempe Brydges on, 275 

Gas Governor, Pickering’s, 412 

Gas Hammer, Robson's Patent, 206, 207 

Gas Production and Distribution, 213 

Gas Welding Plant, Messrs. tt’s, 201 

, Specific Gravity of, New Method for 
G Deterinining, Re The, 402, 430 
erm Milling y v. Robi , The, 4 

German Competition in the East, 133 

German Com py with English Engineering, 45 

German e, 9, 

Gerrard, Mr. E. je oA 

Girder Bridges, The Design of, Mr. W. Shelford 
and Mr. A. H. Shield, 203 

Girders for the Sukkur Bridge, 27, 28, 83, 84, 96 

Glass, Rolling, 45 

Glen and Ross's ese 165 

Gloucester Wagon Works, Gloucester, 224 

Gold Quartz Mill at the Colonial and Indian Ex- 
hibition, 41, 42 

Governor, Coot and Adamson’s, 334 

Governor, Marine, Murdock’s, a 

Governor, Smith and ewe Ar Be 

Grain and Seed Cleaning Machine, Messrs. J. 
Robson and Sons, 97 

Grand Junction pe Southwark and Vauxhall 
Waterworks, 130 

Graphic Treatment of Masonry Arches, 110 

Grate Surfaces, 252 

Graving Dock at Auckland, New Zealand, 264 

‘*Great Eastern” Steamship, The, 302, 326, "330, 524 





Green's Coupli , 208 

“Greenwich” Fixed Fire Engine, 367 

Greenwood and Batley’s High- Dynamo, 386 
Grenoble, Conference and bition of Fire 


Apparatus at, 173 
Groynes on Shifting Beaches, 113, 163, 347 
Griison’s Shield at Spezia, 32 
air ss Shield at Spezia, Supplementary Trial 
of 
Guinness's Brewery, 436 
Gumming Machine, Allen Machine Co., 353 
Gun, Landing of the First 110-ton at Woolwich, 8 
Gun, The New 8in. 13-ton Gun, 436 
Guns, Our Heavy, 256 
Guns for Zanzibar, 130 


HALL’S Ore Crusher, 524 

Hammer, Pneumatic, at Messrs. H. T. Piercy and 
Co.'s Wo 

Hammer, Steam, 235 

Handhole and Manhole Cover, King’s Patent, 90 

Hankey, Mr. Thomson, on a New Use of Sugar, 440 

Harbour Improvements at Newhaven, Sussex 
Mr. Carey, 485 

Hardcastle’ 1 Embossed Plates, 3, 25 

Haulbowline Dock Works, The, 402 

Havre International Exhibition, 176 


ae hy, Mr. B. H. Thwaite, On, 486, 505 
* Benbow,” 244, 250 
TMS. * Colli vood’s” Gun, 254 


ay, oy Marine Engi nes, 31 

Id Steel ad Te Tron Si Sawing Machine, 362 

Hinge, Flint and Knowles’, 248 

es Joints of Ray Iron Bridges, Herr L. 

Backhaus, On, 526 

ae id Ware Works, Messrs, Kenrick and Sons, 

Homie the ii and the London Drainage Out- 
al 

Hone’s Patent Automatic Single Chain Excavator 
and Elevator, 353 

Hopkins, Messrs. J. H., Tin and Iron Plate 

orks, 202 


Horizontal Frames in Ships, 110 

Hot Blast Stove Dust ‘oo Lister's, 522 
Hudson’s Bay Railwa 

Hyde Duplex Boiler, Tho 526 








Hydraulic Crane, Woolwich Arsenal, Mr. H. J. 
Coles, 263 


es, 

Hydraulic Presses for Canal Lifts, 3 

Hydraulic Propulsion, 69, 87, 110, iy, 188 
Hydraulic Warehouse Crane, Mr. J. Stannah, 247 


IFFLEY Loc! - 
Illuminant, a New, 245 
Ehamsinant for Tapthennes, a New, J. R. Wigham, 


Immersion Diagrams, Russian Torpedo Boat, 
‘“Wiborg,” 321, 322 
Imperiai Institute, An, 251 
Imperial Institute, The, 271, 529 
Incandescent Lighting Schedule, An, 407 
Indian State Railways, Bridge at Khairna, 418 
Indian Railways, Cargo Boats for, 148, 153 
Indian State Railways, Composite Carriage, 76,78 
Indian State Railways, Indus Valley Railway, 
Central Span, Sukkur Bridge. 28 
6 Indus,” Loss of the, 448 
“Industries,” New Manchester Journal, entitled,25 
— of Manufacturers, 289 
njectors at Sea, 87 
d Navigation on the Continent, 30, 33 
coer Circle Railway of London Viewed as an 
Urban System, The, 1 
INSTITUTION OF CIVIL ENGINEERS, 389 
Colombo Harbour Works, Ceylon, Mr. Kyle, 485 
Concrete as Applied in the Construction of 
Harbours, Six Papers on, 485 
Concrete Work under Water, Mr. Kinipple, 485 
Electric Lighthouses of Macquaire and of Tino, 
Dr. John Hopkinson, 500 
Fishing-boat, Harbours on the North-East 
Coast of Scotland, Mr. Willett, 485 
Harbour Improvements at Newhaven, Sussex, 
Mr. Carey, 485 
Lowestoft Harbour Works, Mr. Langley, 485 
Maintenances of the Belah and Deepdale Via- 
ducts on the North-Eastern Railway, Mr. W. 
J. Cudworth, 225 
Villoresi Canal, The, Cesare Cipolletti, 208, 236 
Weir with Free Overfall and Constant Coeffi- 
cient of Contraction for Gauging Water Sup- 
lied for Irrigation, 236 
Wicklow Harbour Improvements, Mr.Strype,485 
INSTITUTE, Gas: 
Flame Contact — New Departure in Water 
Heating, Mr. Thomas Fletcher, 9 
INSTITUTE OF GREAT Britarn, THE SANITARY, 139 
Institute, The Imperial, 271, 529 
INSTITUTE, THE IRON AND STEEL: 
Casting Brass Chains in Jeypore, Rajputana, 
Mr. C. Purdon Clarke, 321 
Casting of Chains in Solid Steel, Mr. F. Gautier 
on, 320 
Combustion, with Special Reference to Practical 
Requirements, Mr. Frederick Siemens, 312 
Erosion of Gun Barrels by Powder Products, On 
the, Sir Frederick Abel and Col. Maitland, 292 
Modifications of Bessemer Converters for Small 
Charges, Mr. Hardisty, 311 
Removal of Metalloids” in the Basic Siemens 
Furnace, Mr. F. W. Harbord, 319 
Silicon in Foundry Iron, Mr. F. Gautier, 322 
Some Early Forms of Bessemer Converters, Sir 
H. Bessemer on, 311 
Visit of, to Manchester, 521 
INSTITUTION OF MECHANICAL ENGINEERS, 331 
Inaugural Address of the President, Mr. Head, 144 
Experiments on the Steam Jacketting and Com- 
pounding of Locomotives in Russia, M. Alex- 
ander Borodin, 144, 161 
Meeting of the Institution in the Yorkshire 
enue of —- Leeds, 331 alin 
Ee, — arine Engines, Mr. Wyllie, 


Working of Compound Locomotives in India, 
Mr. Sandiford, 161 
INSTITUTION OF NAVAL ARCHITECTS: 
Atlantic Steamers, Mr. W. John, 124 
Description of the River Mares} and the Port 
of Liverpool, Mr. Lyster, 86 
On the Carriage of Petroleum i in Bulk on Over 
Sea Voyages, Mr. Martell, 85 
Notes upon Losses at Sea, te "Elgar, 105 
—— and en of Marine Engineer- 
ng, Mr. W. Parker, 1 
listenteching System on the Wisconsin Central 
Railway, 493 
Inventors and Investors, Warning to, 534 
Inventors, Rewards to, 323 
Investment, A Good, 133 
Iron Castings, Wrought, 443 
Iron, Coal, and General Trades of Birmingham, 
&e., 17, 37, 59, 79, 99, 119, 137, 157, 175, 197, 
217, 237, 257, 277, 295, 314, 335, 354, 377, 395, 
415, 434, 453, 475, 494, 515, 535 
Iron, New Method for Protecting, 199 
Iron Ship, The Inventor of the, 394 
Iron and Steel, 517 
Iron and Steel Rail Exports, 490 
Iron and Steel Ships, The Butt Connections of, 499 
Iron and Steel Ships, Framing of, 41, 69, 87 
Iron and Steel, V: ue of, 468 
Irrigation in Egypt, 442, 520 


JENKINS, Mr. H. M., 532 
Jet Propellers, 169 





pm egg s Hydraulic Pump, 463 
oicey, Messrs. J. and G., ing Engine, 267 
Journal, Manchester, A New, 25 _ ) 


KENNEDY, Mr. James, 268 

Kenrick and Sons’ Hollow-ware Works, 201 

Key, Adjustable, Mr. J. H. tee 262 

Kitt’s Street Lamp-posts, 108 

Knight, Mr. J. P., % 

Krauss and Co., Messrs., Tramway Locomotives 
at the Antwerp Trials, 173 

Krupp Guns, 351 

Krupp’s Shafts in the U. 8., 159 


LABOUR Legislation in the United States, 87 

Lake Copais, Reclamation of, 23, 24 

Lamp-posts, Kitt’s Street, 168 

Lancashire and Yorkshire Railway, Sleeper-pre- 
paring Machinery, 348, 353 

Lancaster, Mr., his Aero Planes, 474 

Landing of First 110-ton Gun at Woolwich, 8 

Lartigue Single-track Railway, The, 223, 235, 269 

Lathe Carrier. Harrison's, 172 

i Hollow, Mersey Forge, Liverpool, 457, 


Lathe, Wheel & Surfacing, Messrs. W. J. Ellis, 90 

Launches and Trial Trips, 17, 37, 58, 118, 208, 995 5 
356, 375, 396, 434, 458, 494 

Lead Imports, Our, 373 

Lead Pipe Cutter, Mr. F. H. Connor, 443 





LEADERS: 
Accessible Boilers, 329 
es of Vessels Lost, 170 
kali Manufacture, The, 232 
Amendment of Patent Specifications, 447, 531 
American Mail Contracts, 429 
Bells, Novel, 193 
Berthon Boats, 330 
Boiler of the Tug “‘ Rifleman, 
Bucharest Turret Com 
eee Waterworks, 510 
Cable Tramway in Birmingham, The, 290 
Canvey Island and the London Sewage, 390 
Change in Shipbuilding, A, 410 
Clyde Shipbuilding, 152 
Coal Trade Crisis, The, 430 
Colliery Pumps at Work in Staffordshire, 310 
Colonel Schaw on Coast Defence, 469 
Commercial “‘ Restriction” in Mining, 448 
Condensation in Steam Cylinders, 409 
Cost of Locomotive Power, 529 
Cost of Steamship Insurance, 192 
Critical Condition of an ew Train, 372 
Dangerous Omnibuses, 391 
Draining Twelve Square Miles of Flooded Coal 
Mines, 52 
Durham College, 510 
Educational Engineering Books, 94 
Efficiency of Single-acting Engines, 447 
Emergency Drills for the Navy, 73 
Engineering Accidents, 32 
Engines in the Navy, 232 
Export Rail Trade, The, 152 
Express Atlantic Steamers, 132 
Extraordinary Engine Trial, An, 468 
Fatal Accident at Woolwich, The, 74 
Fatal Disaster at Loch Fyne, 271 
Forced Draught, 11 
Forth Bridge, The, 52 
Friction and Lubricants, 467 
Gas Production and Distribution, 213 
Germ Milling Patent Case, The, 430 
German Competition in the East, 133 
German Pumping | An Old, 193 
Good Investment, A, 133 
Grate Surfaces, 252 
Great Drainage Enterprise, A, 430 
Great Eastern Steamship, The, 330 
Groynes on Shifting Beaches, 113 
Griison’s Shield at Spezia, 32 
High and Low Locomotives, 232 
High-Speed Marine Engines, 31 
Home Secretary, The, and the London Drain- 
age Outfalls, 11 
Imperial Institute, The, 529 
Imperial Institute, An, 251, 271 
Improvements in Agricultural Machinery, 93 
Inertia of Manufacturers, 289 
Institution of Civil Engineers, 389) 
International Exhibition, Another, 193 
Iron and Steel Rail Exports, 490 
Jet Propellers, 169 
Late Gales and a * ae Beach, The, 371 
Lead Imports, Our, 273 
Lifeboat Disaster at A 489 
Liquid Fuel, 509 
Local Government Board, The, 530 
Lock Nuts, 350 
Locomotive Engines, 131 
pee of the a a o 
wer Thames Valley Drainage, 372 
Lower Thames Valley Sewerage, 391 
Manchester Exhibition, The, 510 
Manchester Ship Canal, The, 94 
Marchant Engine, The, 349 
Marine Boilers, 212 
Marine Engine of the Future, The, 329 
Marine Engines in the Navy, 151, 169, 213 
Mechanical Engineering at Home and Abroad, 


489 

‘* Middleman ” in Cutlery, The, 52 

Miners’ Wages in Yorkshire, 290 

Milford Haven Naval Operations, The, 171 

Mixed Trains, 191 

Naked Lights in Coal Mines, 252 

Naval Disputants, 51 

Naval Organisation, 390 

Navies of England and France, 373 

Navies of the World, The, 114 _ 

New Markets for Sheffield and 

New Northumbrian Railway, we: 25: 

New South Wales <a The, 467 

New Enfield Rifle, The, 

New ——— + berm erg Bill for New South 
Wales, 4 

Northern Port Facilities, 391 

Officers and Manufacturers, 131 

Panama Canal, The, 113 

Patent Office, The, 132 

Physical Science at the British Association, 211 
ig Iron Production in 1886, 510 

Prior User, 12 

Promising Market for Razors, 490 

Railway Gauge in Ceylon, 231 

Railway Rates, 272 

Railway Rates and ayes 330 

Railway Traffic, 330 

Railways in South Africa 430 

Renewal of Ee Eastern or) Contract, 272 


Exper 
Restricted Output in Cleveland, 192 
Richmond, Surrey, Main Sewerage Scheme, 213 
River Floods in Ireland, 191 
River Lea, The, 73 
Runaway 350 
Safety Lamp of the — 310 
Sanitary Survey, A, 309 
Science and Art Department and the Office of 
Works, 151 
Severn j sec Oneni 449 sin 0 
Severn Tunne ning of the, 17 
Sewage of London, The, 531 
Shipbuilding Machinery, 490 
Ships, India-rubber, and Guns, 192 
Short and Long Hours of Work, 12 
Sir Edw. Watkin objects to the Ship Canal, 114 
Sliding Scales and W. Riis 
a of Telegraph rs, 13 
a Swords for British ‘Soldiers, 351 
Tunnel, The, 213 
+ sera of Power, 


—_ Pig Iron, 32 


Steel ( Gun Casting at Woolwich, 94 
Steel Guns, 251 

Steel Projectiles and Armour, 389 
Steel Rail Trade, 32 

Steel Sleeper Trade, The, 94 

Steel v. Steel-faced Armour, 410 
Strength of Fly-wheels, 410 


” The, 13 
tition, The, 114 


, 430 








vi 


INDEX. 





Tue Enorneer, InpEx SuppLement, Fepruary 4, 1887, (79 








LEADERS (continued):— 
Stuffing-box Packings, 510 
Swords for the Army, 372 
Technical Schools in the U.S., 290 
vement yx 114 


een The, 211, 231 
Ea of Power, The, 61 
Triple Expansion Marine Engines, 371 
Tyne River Works, 74 
Value of Iron and Steel, 469 
W: ont, The, aa 


LEGAL INTELLIGENCE— 
Casebourne and Another v. THE ENGINEER, 459 
Edison re, Swan United Electric — Com- 

pany, v. Woodh and R 511 
Tu re the Trade Mark ** Normal,” 136 
The Germ Milling ane om Robinson, 402 
The Queen x. the Tyne Boiler Works Company, 
Limited, 449 
Leicester Sewerage, The, 53 
LETTERS TO THE EDITOR :— 
American Bridge Design, Chas. B. Bender, 45 
Amendment of Specifications, Wm. Spence, 482 
Angle and Tee-iron Frames, Braithwaite and 
Kirk, 306 
Anti-friction Metal 
489 





for Heavy Machinery ? 

Arrangement of Stationary Engines with Con- 
densers, Thos. S. Sawyer, 69 

Atlantic Steamers, Liverpool, 166 

Beckton Gasworks, V. Wyatt, 163 

Blow of x a Steam Hammer? The, 
W. H. W 

Book ba A Cipher, : an 

Book-keeping * Ledger, 25 

Books on Manufactare of Lead Sheet and Pipes? 
= W 

Buckeye + Harry Revrie, 188 

Bulk! head Doors, A.M.I-C.E... 110 

Calorie Engines, J. - K., 429 


Centrifugal Pumps, F. K.. 208 
a for Entry of Names in Directories, 
Economy , 388 


“for — of Names in Directories, 
Kelly and Co., 
for iatry of Name in Directory, 
Manufacturer, 269 
Costing: Pumps with One Valve? Subscriber, 


1 
City of London and Southwark Subway Com- 
pany? Mr. I. S. McCleary, 211 
a of Furnace Crowns, The, Michael 
Smith, 25 
Compression of Carbonic Acid, E. H., 447 
Corliss Valves, John Ashworth, 127 
Corliss Valves, Thos. Spencer Sawyer, 110 
Corngreaves Ironworks, New British Iron 


Company, per George Allan, 452 
Curves of uilibrium in Masonry Arches, 
A. S. H., 87 


Curves of Equilibrium in Masonry Arches, 
F. , 7 


Decay in Boiler Tubes? Rust, 191 
Depression in Trade, H. Kenneth Austin, 166 
Deserving Case, A, Enterprise, 453 

Design of Metallic Bridges, E. M. Wood, 9 
Directories, Buyer, 474 

Directories, “5 J and Co., 407 


-» 42 

Drawing-office fener of Erba Tawl, 483 

Economic Efficiency of ligh Speed Engines, 
Willans and 

Economical Use of Coal, a 228 

Economy of Single-acting Engines, Compound, 
503 

Economy of Single-acting Engines, P. W. 
Willans, 471, 534 

Efficiency of Centrifugal Pumps, C. Brown, 245 

Efficiency of Centrifugal Pumps, Fitz Krauss, 
238 — 


Electric Transmission of Energy, The, Radcliffe 
Ward, 110, 188 

Engine Trials at Melbourne, Maurice F. Fitz- 
gerald, 482 

Equilibrium of Masonry Arches, A. 8S. H., 288 

Erosion of Gun Barrels by Powder Products, 
Gavin Jones, 426 

eeu Heaters at Norwich, Jas Atkinson, 


7. me Heaters at Norwich, Frank Proctor, 
ll 


Ferro-silicon, Go-ahead, 371 

Ferro-silicon, [ron and Steel Manager, 389 

Ferro-silicon, W. I. P. S., 389 

is Railway, The, Arthur L. Shackleford, 
211 


Fields for Emigration ? A Would-be C.E., 211 

Fish Joints, R. G. C., 509 

Fish Plates? Fisher, 489 

Fish Plates? Edw. Reynolds, 509 

Flow of Water in Pipes, Aquarius, 166 

Flow of Water through Small Long Pipes under 
High-pressure, T., 145 

Flow of Water through Small Long Pipes under 
High-pressure ? Velocity, 131 

Forty Knot Ships, Alexander Cleghorn, 69 

Forty Knot Ships, Wm. Harvey, 8, 25 

Forty Knot Ships, C. F. Hurst, 8, 107 

Forty Knot Ships, Jas. C. Paulson, 69 

Forty Knot Ships, W., 127 

Foundering of the s.s. ’«<Indus, ” G. F. Seymour, 
474 

Framing of Iron Ships, ce Barnaby, 87 

Framing of Iron Shi 

Framing of Iron end steel SE Ships, John Bourne, 


69 
Friction of Hydraulic Rams, Jno, F, Elsworth, 
376 


Friction of Hydraulic Rams, W. Robertson, 347 
Frisby’s Stoker? C. and R., 489 

Fuel Gas, J. Emerson Dowson, 503 

Gas Buoys in the Mersey, W. B. Rickman, 


German ym with English Engineering, 
Hyde Clar 
Glass Rollers? F. A., 131 
3 ic Treatment of Masonry Arches, F. E. R., 
Great Eastern Steamship, J. M. G., 326 
Green's Conpling”> Wm. Green, 208 
=— on Shifting Beaches, < Dowson, 163, 





R (continued):— 


LETTERS TO THE EpITO! 
Em Plates, R. 


A. Hard- 


Horizontal Engines, Piston Rod, 407° 
Horisontal Engines, RB. Hi, : 
Horizontal Frames in Ships, John Bourne, 110 


Castings, Chas. Allen, 251 
Hydraulic Castings ? H. os 231 
Hydraulic Propulsion, B. W. Cook, 87 
Hydraulic Propulsion, ag 69, 127, 188 
H W. H., 110 
at Sea ? Aquarius, a 
at Sea? Gresham and Craven, 51 
at Sea, Holden and Brooke, 87 








at Sea? S. E., 51 
Lancaster's, Mr., Aero Planes, Maurice F. 
Fitzgerald, 474 


® Railway, The, F. G 
Late ite, Allibon, The, Geo: 
Lifeboats, J. H. Greenhill, 
Lifeboats, J. W., 503 
Lifeboats, Lifeboat’s Bowman, 534 
Light Portable Engines, Normal ee 127 
Liquid Fuel Steam Boilers? T. O. 8., 271 
Lock Gates, J. W. Dixon, 392 
Lock Gates, Fluvius, 376 


ne . aiiiiboa, 347 


Lock Nuts, A.M. LC. E., 288 
Lock Nuts, H., 326 

Lock Nuts, R. ‘HL, 306, 346 
Lock Nuts, K. pe ry 

Lock Nuts, Lead Pencil, a 

Lock Nuts, G. M M. Lees, 3 

Lock Nuts, H. J. L, 28 

Lock Nuts, Loco., 308 

Lock Nuts, Spri ws, 346 

Lock Nuts, Wm. J. Thomas, 306 

Lock Nuts, Valve Spindle, 306 

Lock Nuts, W., 306 

Lock Nuts, J. i W., 288, 306 

Lock Nuts, W. W. , 326 

Lock Nuts, John Wilson, 346 

— Engine History, Anthony S. Bower 


Locomotive Engine History, R. Stannard, 407 

Locomotive Tail Rods, Crowbent, 288 

Locomotives of Europe! W. D., 309 

Long Carriages wi Flexible Wheel Base, 
Robt. H. Burnett, 25 

Lucop’s Pulverisers ? Joggleworthy, 289 

— for Pulverising French Chalk ¢ N. M., 


a for Making Straw Bottle Casings ? 
Machines and Parts in Australia, David Beddie, 


Maignen’s Water-softening A tus and 
Materials, V. en, 166 seit 
Malleable Ironfounding ? Founder, 151 
Marchant ine, The, H. Alabaster, Gate- 
house, and Co., 393 
Marchant, Engine, The, Jomeee S. Bower, 452 
Marchant Engine, The, G. A. J., 393 
Marchant Engine, The, L P. B, 393, 407 
Marchant Engine, R. M. Marchant, 37 6, 407 
Marchant e, Steam Feed 7. Water Feed 
m4, W. Marchant, 388 
Marine ~ in the Navy, An Old Marine 
a 188 
Marine Engines in the 5™ a Tripper, 188 
Masonry Arches, A. S. H., 
Masonry Arches, F. E. ER, 338 
Metaline Bearings? T. Ww, 309 
Middlesex Waterworks’ Pimps, Te The, Beta, 127 
Milnes’ Weekly joey Fe 
Mine Ventilating Fans, Grison, 308 
Mine Ventilating Fans, A Practical Man, 326 
Mixed Trains, C, R. L., 245 
Mixed Trains, R. S., 288 
yj Trains, Clement E. Stretton, 228, 269, 


Mixed Trains, Subscriber, 208 

Multiple Incandescent Lam 
One Lamp, John Palmer, 145 

National Agvicultural Hall, M. am Ende, 453 

Navy, The, Thomas Symonds, 503 

= Axisin Fixed Girders, Wm. Donaldson, 


Neutral Axis in Fixed Girders, J. G. Pearson, 503 
New Illuminant, A, ning) ro 
ype of Dynamo, Gisbert Kapp, 45 
New View of ~2 Resistance of Materials, C. E. 
Stromeyer, 
North- ‘Country 8 Sheet Mills, J. M. Scott, 453 
Novel Bells, J. W. Hoffman, 208 
Novel Competition, Suffolk Punch, 482 
Oil Well Boring Gear? J. H. R., 271 
Old Puzzle about the Strength of Beams, Geo. 
C. Douglas, 407 
Old Puzzle about the Strength of Beams, J., 392 
Old Puzzle about the Strength of Beams, W. J. 
Millar, 392, 453 
Old Puzzle about the a of Beams, Ed. C. 
de Segundo, 392, 40 
Old Puzzle about the Strength of Beams, W. C. 
Unwin, 407 
Optical Problem, An, E. A. Hackett, 289 
Optical Problem, An, Lux, 245 
a Naval Strength, ay Symonds, 326 
r Pill Boxes? A. T., 
atent Journal ?” The, y 1. Cc rm, 131 
Peat Moss Litter? M. +} W. R., 11 
Pen Making Machine: ? Pennah, 289 
ew and Steel ing, Jas. Henderson, 


Pile Driving, Wm. Donaldson, 483 

Pipe and Brick Sewers? W. E. C., 529 

Piston Valves, Thos. Spencer Sawyer, 145 
— — for High Speed Engines, Michael 


Pitch for Rifle Small- an A. G. Greenhill, 163 

Pitchometers? J. A. 

Platina Glow Lights? z W., 231 

Ploughshare Iron, T. C. 8., $71 

Ploughshare Iron, R. T., 389 

Pneumatic Rivetters, Hydraulicus, 474 

Pneumatic nye (For t the Widnes Foundry 
Co.), Chas. Robinson, 

Problem of Flight, The, A. Chess, 376 


from Source for 


Problem of it, The, Close-Hauled, 482 
rere Flight, The, I. Lancaster, 127, 228, 
Proal Engines, Hermann Kiihne, 347 
The, W. H. Tozer, 387 
Railway over the Riachuelo, E. Beyer- 
haus, 502 





LETTERS TO THE Eprror (continued):— 

Railway Bridge over the Tiachuclo, T. G. 
Gribble, 387, 482 

Railway Bridge over the Riachuelo, W. Hugh 
Woolcock a 

Railway Couplings," Attwood aoe ge | 426 

Railway Couplings, Common Sense, 347, 426 

Railway Couplings, A, Ward, 426 

Railway ms in Ceylon, X. Y. Z., 452 

Railway Jubilee in France, Hyde Clarke, 346 

Railway Signal Returns for 1885, Clement E. 
Stretton, 127 

Railways and Canals, C., 306 

Re Railway Couplings, Edwin H. A. Heinke, 392 

Reduced Hours, Loco., 

Rocket Guns, C, F. finest, 268 


Sandi aor t Gresham and Craven, 145 
Screw ion, M. Lisbonn, 110 
Shot Polishing Machinery ? H. L. M., 289 


Side-blown Fixed Converters «. Bottom-blown 
Tipping Converters, Geo. Hatton, 452 
a Bogie Engine, Jas. C. Park 208 
Scales and Wages, Thos. W. Bunni 
Smal Transmission Dynamometers, T. E. 
outhe Chimneys, Verity Brothers, 163 
Softening Water, Andrew Howatson, 188 
Softening Water, P. A. Maignen, 228 
= n “ for British Soldiers, Robt. Mole 
Sons, 
Spanner? & 8. x ll 
Steam Jackets, Lancaster and Tonge, 166 
Steam Jackets, Iso Therm, 166 
Steamers’ Cooking Hearths, David Cowan, 25 
Steel Fire-boxes, H. Southerland, 534 
Steel Projectiles, H. A. Brustlein, 407 
Steel Rail Competition, U., 25 
Steel Railway Coaches, Lambton Le B. Mount, 9 
Steel Railway Coaches, Subscriber, 25 
Steel Springs? T. H., 309 
Street Li ighting, John G. Winton, 347, 392 
Strength of Struts, Robt. H. Smith, 534 
Submarine Vessels, J. F. Waddington and Co., 
474 
Sugar in Mortar, F., 471 
Sugar in Mortar, Henry Faija, 502 
Superficial Areas, O. Burckhardt, 376 
Superficial Areas, J. W. Dixon, 376 
Superficial Areas, Fireman, 376 
Superficial Areas, Jas. MacDonald, 347, 388 
Superficial Areas, Superficies, 376 
Suspension Railways, Historicus, 245 
Swedish and Norwegian Railway Company, 
r J. Ford, 288 
Sword and Matchet Works, Birmingham, Robt. 
Mole and Sons, 251 
Tapered Sluice Valves? C. E., 231, 251 
Tay Bridge Storm, The, A. Wilson, 471 
Technical Education—‘‘ Book Engineers,” M. 
Powis Bale, 110 
Technical School in France? 0. P. Q., 151 
Sens Files, L., 447 
Thrashing Machines, A. W. Mantle, 110 
Tin Wire ? Stannum, 389 
‘Trade with China, J. J. Birch, 482 
Trade in China, W. Mesing, 534 
Triple Expansion Engines, AnthonyS. Bower, 452 
Triple Expansion Stationary Compound Tandem 
, T. Sawyer, 388 
Turning Crank Pins in Place? An Engineer, 93 
Ventilation of Passenger Ships, 74 
Visits in the Provinces, Henry J. T. Piercy, 


, 188 
F. 


Warning to Inventors and Investors, A. E. W. 
G 534 


“ene to Inventors and Investors, Provincial 
Patent Agent, 503 
Waterproof Hose? Engineer, 529 
Water-softening, G. H. Beckett, 306 
Water-softening, Andrew Howatson, 306, 326 
Water-softening, P. A. Maignen, 268 
Water-softening, Cost of Maignen’s Process, 
An Engineer, 245 
Water-softening, Cost ~ Maignen's Process, 
Andrew Howatson, 2 
Water-softening, Cost y" Maignen’s Process, 
John 8. Sauvay, 245 
Water-tight Glazing, Peter Y. Lyle, 269 
Water-tight Glazing, Mellowes and Darby, 269 
Westinghouse Brake on the London, Chatham, 
ond eae Railway, Hose Pipe, 388 
Wheels for Wire Rope? S., 27 
White on Blue and Blue on White, Photo 
Tracings? D. W. B., 2 
White Lines on Blue, J v, 349 
Whitfield’s Furnace Bars, J. Beveridge and 
Bros., 483 
Wind Pressures, Henry A. Dibbin, 288 
Wolfram Steel? J. K. 8., 191 
Wood Worms? E. B. H., 11 
Zinc Rolling Mills? Zine, 447 
Lifeboat Disaster at Southport, 489 
Lifeboats, 503, 534 
Light bad Lighthouses, A New Form of, Mr. J. 


R. Wigham, 
Lighthouses, Light Vessels, Buoys, and Beacons, 
Sir J. N. lass, on, 184 
Linet’s Safety Bolt and Nat, 491 
Lister’s Hot-blast Stove Dust Valve, 522 
LITERATURE— 
A Year in Brazil, by H. c Dent, 52 
Are and Glow Lamps: A Practical Hand-book 
on Electric Lighting, by Julius Maier, 193 
Boiler-makers’ Assistant in ape, — 
ing, and Calculating Boiler and 
by Jobn Courtney, 74 
Calvert’s Mechanics’ Reference Book of Practi- 
cal and Entertaining Information for Handi- 
craftsmen, 411 
Canada, its History, Production, and Natural 
Resources, red under the direction of 
Hon. ag Carl , Minister of Agriculture, 
Canada, 
Coming Deluge of Russian Petroleum, The, by 
Chas. in, 411 
Design and Construction of Harbours: A 
Treatise on Maritime Engineering, by Thos, 
Stevenson, 330 
Duncan’s Manual of British and Foreign Tram- 
ways Companies, 1886, 76 
Dynamo - electric Machinery : Manual for 
Students of Electro-Technics, by Silvanus P, 


Thom 
ion of Energy and its Trans- 


Electric 
formation, Subavion, and — Ms 


and-book, by Gisbert A Bopalr 
Electricity in the Service of Man: opular 
and Practical Treatise on the Applica‘ 
in Modern Life. Pet the oe 
. A. R. von Urbanitzky. 


Electricit 


man of Edited 





ieee continued):— 
by R. Wormell, with Introduction by John 
Perry, 490 
een Pocket Companion and Practical 
ucator for gemeee, Boiler Attendants, 
and Mechanics, by Michael Reynolds, 330 
bya 4 ion gine ME. Physical, and _ Strati- 
cal 


vol. i., J wich, 83 

Graphische’ Untersuchu der Centrifugal 

latoren, by Gustav Herrmann 

Introduction to the Differential and tices 
Calculus, with Examples of Application to 
Mechanical Problems, W. J, Millar, 115 

Int to the § of Dynamos, Prof. 
D. H. Marshall, 75 

Les Filons d'or de la Guyane Frangais, L. 
Fernand Viala, 511 

Letters of an Engineer while on Service in 
Syria in Connection with the Proposed 
Euphrates Valley Railway and the Beyrout 
Waterworks, 449 

Mechanics of Materials, The, Prof. Mansfield 
Merriman, 75 

Modern Steam Engines, Described and Illus- 
trated, by Joshua Rose, 115 

Money- -making wee or How to Grow Rich, J. 
Ewing Ritchie, 53 

Note-book and Price List, ve Useful Formuls, 
R. E. Crompton and Co. 

Notes on the Geology of "he Hull, Barnsley 
and West in. Junction Railway and 
Dock, Rev. Edw. Maule Cole, 53 

Railway Management at Stations, E. B. Watts, 
5 

Report on the East Anglian Earthquake of 
22nd het ate by Raphael Meldola and 


W. Whi 

Rudimentsof Mineralog pemader Ramsay, 83 

Stresses in Bridge oat ‘ied Roof Trusses, Arched 
Ribs and Suspension Bridges, Prof. W. H. 
Burr, 531 

Su plement to the Steam Engine Catechism: 

ing a Series of Direct Practical Answers to 

Direct Practical Questions, by Robt. Grim- 
shaw, 449 

Text-book on Steam and Steam Engines, by 
Andrew Jamieson, 511 

The Naval Annual, by Lord Brassey, 469 

The Naval Review of British, French, Italian, 
German, and Russian Large Ships ‘of War, 
Sir Nathaniel Barnaby, 373 

ye —— as a Prime Mover, Alf. R. Wolfe, 





Theory of Stresses in Girders and Similar Strue- 
tures, with Practical Observations on the 
Strength and other Properties of Materials, by 
Bindon B, Stoney, 330 

Transactions of the American Society of 
Mechanical Engineers, vol. vi., 391 

Universal Register from Ist of ‘A ril, 1886, to 
~~ —— Denietes, en the Committee of 


Sos, la of roy ‘scientific and Learned 
"Sue of Great Britain and Ireland. Third 
Annual Issue, 171 

Lithanode, 354 
LIVERPOOL INTERNATIONAL EXHIBITION, 2, 
Automatic Train Signalling Apparatus, Snyers’, 


332 
Boiler, — Messrs. M'Kaig and Stitt, 2 
sarees mp, Messrs. Gwynne and Co. ,3 
setric Laghtine’f in, 242, 243 
Fe box Embossing Machine, Hardcastle’s, 3 
Governor, Coot and Adamson’s, 334 
We pn oe and st searg 8, 334 
Electric t ine 
oy Co., 116 on 
Messrs Michell and Thynne, 207, 210, 


“eat —— The Railway Signal Company, 
erly 
— rack, Pert, 332 
tary ann. ingdon's, 116 
Rudder Holdfast, Roger's, 117 
— me "Messrs. Clarke, Chapman, and 
Vo. 
Steering Gear, Pepper's, 117 
Tireing Platform, Messrs. John L. Baker, 2 
Willesden Paper "Pay Gate and Offices, 333 
Local Government Board, The, 530 
Lock Fyne, Fatal Disaster on, 271 
Lock Gates, 376, 392 
Lock Nuts, 268, ’288, 306, am, oe, 3 
I e, The C Compared with the 
Simple « or Normal, 494 
Locomotive, Eight- -coupled Goods, Swedish and 
Norwegian Railway, 402, 408 


Messrs. 








in India, 161 
oomeet Hite and 1 Pod 232 
Locomotives in Russia, Steam Jacketting and 
Compounding of, 144 
rs, Life of, 4 
London, The Senne of, 531 
London Tramways under Snow, 521 
Long with Flexible Wheel Base, 25, 26 
loupeatar aterworks Extensions, 474 
Losses at Sea, Notes upon, 105 
Low, Mr. Edw., 76 
Lower Thames Valley Drainage, 44 
| oe gable Sewerage, 390 
pwestoft Harbour Works, Mr. ao 485 
Lubricator, Main’s one Cu we 
Luiz Iron Bridge a 
Luttgen’s Variable hone al 
Lynde, Mr. J. H., Adjustable Key, 262 


= E — Appleby’s, 248 
at the Birmingham Exhibi 182 
Machines in Pu Parts, in Australia, 534 wig 
aginnis’ Steam Steering Gear, 266, 267 
Magnetic Seperation, ,, Coatinnar Action, Messrs, 


Meese ster * Softening Apparatus and Mate- 
2 , 


Main’s Grease Cup Lubricator, 533 
Malt oes Machinery, Messrs. H. Stopes and 


Malta Waterworks, Compound Engine, 70 
Manchester Exhibition The 171, reo” ’ 
6, 16 $08, 407 


Manchester amy od saa 
team Feed v. Water 


ers, 
Marine Engine of the Future, The, 329 


— ae Progress and Development 
or, 


ae oe 
Feed, 388 








Inpex SupeLemMeNt, Feprvary 4, 


1887. 


INDEX. 


‘e 
vil 








Marine Engines at the ee fh Exhibition, 6, 8 
Marine Engines in the Navy, 151, 169, 188 
Martini-Enfield Rifle, The 4. 15 
Mason and Co., Messrs., Stone oo 394 
Mason Reducing Vaive, The, 533 
 remee era Smog 326, 376 

assachusetts, New Labour Laws in, 159 
" Matabelo,” Engines of the ss., 105, 108, 109 
Mechanical Engineering at Home and Abroad, 489 
— ee at the Bilbao Ironstone 


eineniediiclenns, Progress of, Mr.O. Chanute, 236 
Meigs Elevated Railroad, The, 196 
Mersey, Deserii mg of the River, and the Port of 


Live 
ersey nt Liverpool, Hollow Lathe, 457, 458 

Motel Tubes, Machinery for Manufacturing, 362 

Metallic Bridges, Design of, 

Meta! lic itan Rail 215 

ay em et Carriage and Wagon Works, 

bi Middleman ” in Cutle , The, 52 

Middlesex Waterworks’ non ge “i 


Middlesex Waterw ae Mraiees 
ies os prme July 2 rd 1886), aa 2 

Midland Railwa; Carriage and Works, 181 

Milan, Electric Lighting i in, Central 8 Station, 28 

Miles, 177 

Milford Haven, Naval Operations, 171 

Milward and Sons, essrs. Henry, Needle 
Factory, Redditch, 224 

Mills, First Break Roller, Messrs, Herbert and 


w, 55, 56 

Mine Ventilating Fans, 306, 326 

Miners’ Wages in Yorkshire, 290 

Mining, Commercial ‘ — "in, 448 

Mining in New Zealand, ‘ 

Miscellanea, 5, 29, 49, 72, mol, lll, 134, 149, pe 
189, 209, 229, 349, 265, 285, 307, $27, 343, 369 
385, 403, 427, 444 473, 487, 507, 528 

** Mitis,” Mr. T. Nordenfelt on, 443 

Mixed Trains, 191, 208, 228, 245, 269, 288, 306 

Mortar, Remarkable Effect of Adding Saccharine 
Matter to, Mr. 8. Crompton, 458 

Mortar, Sugar in, 458, 471, 502 


Mortars, On the Remarkable Effect of Adding | 
Sam. Crompton, 440 


Saccharine Matter to, » by 

Moss Bay om and Stee’ 
Work 

Motors for ow ten ighting, 494 

Mount Hamilton, California, Proposed Observa- 
tory, 23 

Mount Pilatus Railway, The, 504, 505 

oe Incandescent Lamps from Source for 


Company's Works, 


Multiyl ing -, 313 
Murdock's Marine Governor, 70 


NAIL Works, Mr. F. Hadley’s Machine-made, 181 
Naked Lights i in Coal Mines, 252 
National Agricultural Hall at Kensington, 399, 


Naval and Colonial Engineering Exhibition, 378 

Naval Construction in France, 411 

Naval Disputants, 51 

Naval Engineer An intments, 39, 89, 138, 147, 
3, = 284, 301, 323, 341, 366, 394, 437, 461, 


Naval needed 390 

Naval Strength, Our, 326 

Navies of Britain and France, The, 339, 373 

Navies of Great Britain, France, Italy, Germany, 
and Russia, 290 

Navies of the World, The, 114, 135, 174, 196 


Navy, The, 502 

Neutral Axis in Fixed Girders, The, 503, 534 

New British iron Co.'s Works at Ruabon, 381 

New Companies, 19, 39, 61, 81, 101, 121, 139, 159, 
177, 199, 219, 239, 259, 279, 297, "317, 337, 356, 
379, 397, 417, 437, 455, 477, 497, 516, 537 

New South Wales Railways, 4 67 

Newton, Mass., Crown Meters for, 207 

Nisbet's s Patent Compound Engine, North British 
Railway, 324, 326 

Noise of New York, The, 259 

Nordenfelt Gun Trials, 37 

North Country Sheet Mills, 453 

North of England, 18, 38, 60, 80, 99, 120, 1 
176, 198, 217, 238, 258, 277, 296, 315, 3° 
378, 395, 415, 435, 454, 476, 496, 516, 535 

North of Europe Railway, The, 103 

Northern Port Facilities, 391 


38, 157, 
36, 355, 


Northern Shi ping, 296 
Notes from , 18, 38, 60, 80, 100, 120, 138, 
158, 176, 197, 21 218, ” 238, 258, 278, 26, 316, 336, 


356, 377, 396, 416, 436, 454, 476, 496, 516, 536 
Notes from Scotland, 18, 38, 60, 80, 100, 120, 138, 
158, 176, 198, 218, 238, 278, 296, 316, 336, 356, 
378, 396, 416, 436, 454, 476, 496, 516 
Note from Lancashire, 17, 37, 59, 79, 99, 119, 137, 
157, i, 197, 217, ‘oy ’ 257, 277, 295, 315, 335, 
435, 453, 475, 495, 515, 535 
jag he Fao aa , 49, 72, 91, 111, 134, 
ey 167, 189, 209, 229, 249, 265, 286, 307, 327, 


343, 309, 9, 380, 408, 427, 444, 473 , 523 
Notices ndents, 11, 31 by 1, 3 113, 
131, 81,1 169, 191, 211, 231, 231, 271, 289, 309, 


320, 349; 371, ‘389, 409, 429, 447, 467.4 489, 509, 529 


Not , New Cattle Market at, 291 
Novel mpetition, A, 482 
OBITUARY: 


Allibon, Mr. George, 323, 347 
Andavein Sir - ke, _ 

ugust, Mr 
oun tc Mr. ane 431 
Burstal, Mr. Edw., 76 
Crommelin, Lieut.-Gen. Wm. Arden, 366 
Fulton, Mr. Hamilton, 158 
Gerrard, Mr. E. A., 24 
Jenkins, Mr. H. M., 532 
Kennedy, Mr. James, 268 
o_o Mr. J. “t 95 

r. Edw., 
Ordish, Mr. Rowland Mason, 232 
Patterson, Mr. R. H., 496 
Pim, Mr. Bedford, 290 
Stevenson, Mr. David, 76 
ban Samra Proposed, ‘Mr. Hamilton, Cee, 


Officers and ae Ny 131 

Official Problem, An, 245 

Oil Can with Wick ‘Tube besides a Nozzle, 255 

Oldham and Richards’ Friction Clutch and Pulley, 
352, 353 

Omnibuses, us, 391 

; Operation of the 150th Section of the Public Health 
Act, bg Suggested ge = its Defects, 268 
rdish, Mr. . Rowland Mason, 23: 








Ordnance Committee’s Report on the ‘‘ Colling- 
wood’s” Gun, 253 
Ordnance, U.S., 156 
soo neste seve mental. os 
rgan in tl ve ibition 
Orwell Works of Messrs r 
Jefferies, 94 


Otto Engine, The, 276 


PACIFIC Cable Company in New Zealand, 461 

Panama Canal, The, 11 113, 284 

Panama Canal, Opening oni in 1889, 517 

Para and Jacatra Triple Expansion Engines, 363 

Parkes Museum, The, 234 

Parnell, Mr. G. T., tlie Valve, 274 

Patent Drawi 

Patent-office, mas, B53 132 

Patent-office Library, 8 

Patent Shaft and Axletree Company’s Works, 201 

—— Spodifeations = re of, aa, oS 
‘aten’ ications, Warping the Meaning of 

Patterson, Mr. R. H., 496 

a en” Torpedo Submarine Boat, The, 


Pearn’s Pumping Machine’ , 308 
Permanent Way, Messrs. Ag and Son, 172 
Perrett’s Road and Rail Truck, 332 

i Stes and Waterworks, 287, 290, 


207, 226, 227 
essrs, Ransomes, Sims, and 


Petroleum in ~<a the Carriage of, on Over- 


Voyages, 
Petroleum Cargoes, 521 
Petroleum Lamp, Safe, 354 
Petroleum, Mr. Long on, 357 
Petroleum Tank Wagon, Mr. E. Phillips, 207 
Petroleum in the United States, Production of, 365 
Petroleum Vessels, 69 
7~ horus in Russia, Production of, Mr. Edwin 
. A. Heinke, 269 
Phegheres and Steel Making, 334 
Physical Science at the British Association, 211 
Physics of the Elements, Mr. W. Crookes on, 185 
— fitted with Pedals, Mr. H. T. Wedlake, 
525 
Pianofortes, Applying Organ Pedals to, 525 
sana a ‘Gas Governor, 412 
lercy an .’s Engine neg Laon 254 
Pig Iron Preduotion in 1886, 5 
Pig Iron, 8 nish, 32 
Pigott and 
Pile Driving, 483 
Pim, Mr. Bedford, 290 


Smith's, 533 

a — Pr a 

ton Valves for High-speed Engines, 471 + 
Pistons, Smalley’s, 183 _ 
Pitch for Rifled A Si 163 
Pittsburg, Pa., Organisation of a Protective Asso- | 

ciation at, 254 
Plant and Green, Messrs., 


Warstone Batton | 
Works, Birmingham, 255° 





| 


Railway Couplings, 269, 347, 392, 426 
Railway Couplings, re. , 392 
Railway Extension in ‘the Colonies, 97 


Railway Gauge in Ceylon, 231, 452 

Railway Jubilee in France, 346 

Railway Leigislation, e, 526 

Railway Matters, -. 29, oy 91, 111, 134, 149, 
167, 189, = 


240, 5 

369, 385, 403, 427, 444, 473, 487, 507, 523 

Railway Management Bill for New South Wales, 
New, 429 

Railway, the Meig’s Elevated, 196 

Railway, The Mount Pilatus, Double Rack, 504, 505 

Railway, The New Northumbrian, 252 

Railway, The North of Sweden Trunk, 198 

Railway, The Northern of Europe, 103 

Railway Rates, 272, 330 

Railway Rates and Charges, 330 

Railway Servants’ Congress, The, 268, 314 

Railway Signal Returns for 1885, 127 

Railway Signalling Emergency, 305 

Railway Signals at the Liverpool Exhibition, The 
Fazakerly Company, 508, 512 

Railway Traffic, 

Railways and Canals, 306 

Railways in China, 246 

Railways and the ¢ Coal Trade, 130 

Railways, New South Wales, 467 

Railways, Rack, 362 

Railways in South Africa, 430 

Railwa ys, Suspension, 245 

Rails, Export of British to the United States, 87 

Raising of the Wrecked Steamship, ‘‘ Peer of the 
Realm,” 35, 36 

Ramsay, Professor W., on Vai 

Razors, A Promising Market 

Reduced Hours, 

Reducing Valve, The Mason, 533 

Regulator for ae lcomive Raines, Bullen’s, 533 


Resistance of ny rey A New View of the, 502 

Resistance of Materials to Repeated Loads, ‘New 
View of the Nature of the, 457 

Revolver, The, 48 

Riachuelo, Railway Bridge over the River, 286, 
290, 325, 344, 345, 388, 407, 434, 474, 482, 502 

Richmond, Surrey, Main Sewerage Scheme, 213 

Rifle, The "Enfiel -Martini, 141 

| Rifle, New Repeating, Herr J. Schulhoff's, 486 - 


ur Pressure, 524 
‘or, 490 





n’s, Messrs., Engineering Works, 201 _ Rifles, Old English and Modern Foreign, 154 


Rigby’s Steam Hammer, 165 


River Floods in Ireland, 191 
Pipe Joint, Cast Iron, Messrs. Cochrane & Co., 274 ; River Lea, The, 73 


Piston Packing Rings and Springs, Spurr "and | River Pollution Caused by Sewage Disposal, 461 


| 


| 


Robey Coupled Horizontal Fixed Engine, 465, 466 
Robson’s Gas Hammer, 206, 207 


Rocket Guns, 268 
| Roller Flour Mill Capacity, 1200 Sacks, Diagram 
rations in, 479 


Showing Sequence of 
| Roller Mills, Early, 367 
Rolling Mill Engines and Frictional Reversing 
Clutches, Messrs. Dick and Stevenson, 128, 133 
Roof of the New Agricultural Hall, 433 


Plate Mill, Converted for Reversing, Corngreaves | Ross Machinery for Charging and ns Re- 


Iron and Steel Works, 420 


| 


tort, Birmingham Gas Works, 129 


Player, Messrs. W. and J., Power Hammer, 485 | RoyaL "AGRICULTURAL Society, Norwicn, 76, 491 


Pneumatic Rivetters, 453, 474 

Polishing Head, at Messrs. H. T. Piercy 
Co.'s Works, 254 

Pollock's Wood-carving Machine, 165 

Pooley and Sons, Messrs., Weighing Machine 
Works, Liverpool, 340 

Portadown Railway Accident, The, 484 

Portland Cement Works at Arlese , New ,291, 292 

Power Hammer, Messrs, W. and J. Player, 485 

Pressure Exerted by Water in the Soil, 76, 219 

Price of Local Time-tables, 378 

Priestman’s Dredger, 203 

Prior User, 12 

Private Bill Legislation, 32 

Private Bill Legislation, The Cost of, 432 

Private Bills in Parliament, 194 

Problem of Flight, The, 127, 228, 334, 376, 474, 482 

Proctor’s Steam eer 5 

Proell Engine, The, 347, 388 

Prospective Private Bilis, 493 

Protection of Commerce, The, 519 

Pulverising Machines, 214 

Pump, Centrifugal, Messrs. Gwynne and Co., 3 

Pump, Hydraulic, Mr. D. Johnston, 463 

Pump, Tangye’s Vertical Ram, 533 

Pumping Engine, Messrs. J. and G. ant, 267 

Pumping Engine, Blake’s Compound, 4 

Pumping Engine, Compound, Malta Waterworks, 70 

Pumping Engine, Compound Duplex Direct- -acting, 

essrs, S. Owens and Co., 75, 7 

Pumping Engine, Duplex Deublo-ccting, 303, 308 

Pumping Engine, An Old, 193 

“ae Engines, Stockton-on-Tees Waterworks, 
190, 194 


Pumping Engines, Beam, Middlesex eee 
(Supplement July rd, 1886), 69, 88, 89, 92 
Pumping ay Underground, Hebburn Col- 

tion, 267, 27) 
Pans _ ll Alexandra Docks, Hull, 187, 


— ing Machinery, Amsterdam Waterworks 
(Supplement ratag 12th, = 387, 404, 412 


Pumping Machin wit’ o08 Pearn’s, 303, 

Pumps, Centrif: 

Pune ing and ndi yy Horizontal, 
Messrs. F, Berry and Sons, 521 


Punching and Shearing Machine, 366 

Punching and Shearing Machine, Messrs. Bennie 
and Co,, 443 

Purification of Water 


oo with Iron and 
by Sand Filtration, 


Anderson on, 451 
“oo ae and Amalgamated Tables and 


Quey Walle, alls, 239 
Queensland Gold Quartz’ Mill at the Colonial and 
Indian Exhibition, 41 


RACK Cutting Machine, Messrs, Wilkinson and 
Lister, 387 

Rack Rail Locomotive, Abt eae 382, 383 

Rack Rail Locomotive for Brazil, 1 

Rack Railways, 362 

Radcliffe Steel Furnace, The, Royal Arsenal, 462 

Radial ag ne , Metropolitan Railway, 25, 26 

Rag Engine, Umpherston’s, 367 

Railway Accident at Carlisle, 500 

Railway Accident at Portadown, 484 

Railway Bridge over the River Riachuelo, 286, 
290, 325, 344, 345, 388, 407, 434, 474, 482, 502 

Railway and Canal Dispute 491 

Railway Chair for Stee Sleepers, Self-fastening, 
Messrs, Tozer and oe aad 

Railway Coaches, Steel, 9 


and | 
| 





| 
| 





Compound Engine, Messrs, Garrett and Sons, 44, 
45 
Corn Crusher, Messrs., Richmond and Chandler, 


Feed Heater, Messrs, Burrell and Kirkaldy, 43, 
44 


Low-pressure 6-Horse Engine, Messrs, Hathorn, 
Davey, and Co., 44 
Spring Traction } Engine Wheel, Messrs. Mar- 
shall, Sons, and Co., 45 
Roya INSTITUTION :— 
Astronomical Telescopes, Mr. Howard Grubb, 68 
Chemistry of the Alkaloids, The, Prof. Jas. 
Dewar, 104 
Chemistry of Light and Photography, Prof. J. 
Dewar, 522 
Fuel and Smoke, Prof. 0. Lodge, 66 
Recent Progress i in the Coal Tar Industries, Sir 
H. Roscoe, 1 
Telescopic Ohjoctives and Mirrors; their Pre- 
paration and Testing, Mr. Howard Grubb, 21 
Royal Institution Lectures, 465 
Roya Society, THE, 95 
Fluted Craterless Carbons for Arc Lighting, Sir 
. N. Douglass, 532 
Ro le’ 's Return Steam Tap, 493 


Rubies, 259 

Rudder Holdfast, ~~ “4 's, 117 

Ruggieri Fuse, The, 23 : 

Runaway Trains, 350 

Russian Army, The, 233 

Russian Artels or Co-operative LabourSystems, 123 

Rural Road Question, Present Aspect of the, 57 

Russian Torpedo Boat, “ Wiborg,” 321, 322 

Russian Twin-screw Sea-keeping To: io Boat, 
Messrs, J. and G, Thomson, 125, 1 


SAFETY Lamp of the Future, The, 310 

Saidieh Barrage, The, 

Saltaire, International Exhibition at, 193, 376 

Sanding Apparatus, 145 

Sanitary Survey, A, 309 

Sawing Machine, Cold Steel and Iron, 362 

Seale, Mr. W. F. yoaae 's New, 331 

Science and Art Department and the Office of 
Works, 151 

Screw Cover, King’s Patent, 90 

Screw Press, Single-side, for Stamping the Discs 
and Rings of Buttons, 255 

Screw Propeller Efficiency, 21, 299 

Screw Propeller Efficiency, Prof.A.G. Greenhill, 221 

Screw Propulsion, M. Lisbonn, 110 

“Sea Gull: ” Exploded Boiler of the Steam Tug, 

, 433 


Secondary Batteries, On the Treatment of, 213 

Seed and Manure Drills, Trials of, 108 

Selby Dam Drainage Works, 163 

Selected American Patents, 19, 40, 62, 82, 102, 
122, 140, 160, 178, 200, 220, 240, 280, 298, 318, 
338, 358, 380, 393, 418, 438, 456, 478, 518, 538 

Separator, Bowers’, 56 

Sermon to Employés, 236 

Severn Tunnel, The, 366, 449 

Severn Tunnel, Opening ‘of the, 171 

Sewage of London, The, 531 

Sewage Sludge Steamers, 45 

Sewage Works at Southampton, New, 405, 406 

Sewerage of Leicester, 53 

Sewerage Operations at N nee, Recent, 57 

Sewing = earns er Belts and Boot 
Soles, 

Sextant, The Invention of the, 293 

Sheffield and Birmingham, New Markets for, 430 

Sheffield District, 17, 38, 59, 80, 100, 119, 137, 





157, 176, 198, I, 237, 257, 278, 295, 315, 335, 
355, 378, 6, 435, 454, 475, 495, 515, 536 
Ship Canal, Sir Wea: ” Watkin objects to ‘the, 14 


Shipbuilding in the Unived States, 255 

Ships, India-rubber and Guns, 192 

Short and Long Hours of Work, 12 

Shorthouse, acervon We B. and G., Metal Rolling 
Works, Birmingham, 224 

Shrin elt Earthwork, 77 

Siemens’ Steel-melting Furnace, with Improve- 
ments, by the New! British Iron Company, 428 

Signalling, in, Mr, Snyer’s, 332 

Silicon in Foundry Iro as a, 

Silver in Kansas, very of, 484 

Silvester’s Patent Vertical Boiler, 412 

Slack and Browlow’s Filter, 165 


Sleeper reac w | ee ae Lancashire and 
orl-shire way, 348, 363 


Slide Valves, On the s esign of of, 361 
Slide Valves and La’ Engines, Mr. G, T. 
Parnell, 274 
Sliding Scales and Wages, 114, 188 
Slipper Guides, 434 
Smith and Pinkney’s Governor, 334 
SMITHFIELD CLUB SHow, 414 
Balance Plough, Messrs, John Fowler & Co., 470 
Corn and Seed Separator, Mr. W. Bone, 470 
Horizontal Engine, with Single Proell Cut-off 
Gear, Messrs. Robey and Co., 470 
——— Chimneys, 163 ue 7. 
nyer’s Automatic Train Signalling ratus, 332 
Society of Agricultural Engineers, 468 rn 
Society oF Arts, 39, 417 
Award of Gold and Silver — for Prime 
Movers for Electric vig Sy 9 
On the Purification of Wate 
Ironand by Sand Filtration, n, W. 
Society, BALLOON : 
Railway Couplings, Mr. Edwin H. A. Heinke, 269 
Society oF Civ, ENGINEERS, THE AMERICAN : 
Evaporation, Mr. Desmond FitzGerald, 48 
“River FP nr age en beg Sag 494 
iver Pollution Ca y Sew: Disposal, 
Mr. G. B. Jerram, 461 - 
Visit to the Grand Junction and Southwark and 
Vauxhall Waterworks, 130 
Visit tothe London Yard Engineering Works, 225 
Society, Juyron ENGINEERING, 312 
bi! to the Royal Small Arms Factory, Enfield, 


Agitation with 
Anderson, 451 


Society, Kine’s CoLLecE ENGINEERING, 497 
Dynamite, Mr. Gask, 357 
Gas Engines, Mr. J. Kempe Brydges, 275 
Permanent Way, Mr. C. 8. Brown, 455 
Petroleum, Mr. Long, 357 
Safety Valves, Mr. v J. Bouton, 376 
SocreTy OF THE Paciric Coast, THE TECHNICAL: 
Shrinkage of Earthwork, Mr. P. J. Flynn, 77 
Society, THE LiveRPooL ENGINEERING, 139 : 
Dredging at Whitehaven Harbour, Mr. John S. 
Brodie, 354 
Practical Use of Stability Calculations, Mr. 
Ludwig Benjamin, 394 
Visit to the Forth and Tay Bridge, 139 
Visit to the River Weaver and the Rock Salt 
Mines of Mr. J. Thompson, 306 
Society, THE YORKSHIRE CoLLEGE ENGINEERING: 
Mr. Hewson’s Opening Address, 446 
Society, THE PHYSICAL: 
Note on the ae vagy upensiy of Thermometers, 
A. W. Clayden, 4 
Peculiar Sunrise Shadows of Adam’s Peak in 
Ceylon, The Hon. Ralph Abercromby, 414 
Sources of Error in Connection with Torsional 
Vibrations, Mr. H. Tomlinson, 25 
Society OF TELEGRAPH ENGINEERS, 13 
Society, THE YORKSHIRE COLLEGE ENGINEERING : 
The Compound, as Compared with the Simple 
or Normal Locomotive, Mr. Wm. Cleland, 494 
Soft Centre Steel, 442 
Softening Water, 188, 228, 245 
re en Swords for British Soldiers, 351, 372, 376 
und Tunnel, The, 213 
Sane of Power, 289 
South 7 i Museum, 101, 356, 379, 393, 


Pian Bace bs n m Sewerage Works, The New, 405, 406 

Spanish ane 

Specifications, I of, 482, 531 

— and a Piston Packing Rings and 

rings, 

Stability Calculations, The Practical Use of, 394 

Stability of Structures in Regard to to Wind Pres- 
sures, F, A, a 263 

Stanley's New Scale, 

Stanley, Mr., at the Willesden Paper Works, 4T1 

Steam Digger, Mr. F. Pzoctor, 521 

Steam Dredger, Wanted a, 378 

Steam Engine Breakdowns, 170 

Steam Fire Engines for the Metropolitan Fire 
Brigade, 145 

Steam Hammer, Rigby’s, 165 

Steam Hammer with Wrought Iron Standards, 524 

Steam Heating Apparatus, Lancashire and York- 
shire Railway, 493 

Steam Jackets, 166 

Steam Jacketting and C of L 
tives in Russia, 144 

Steam Lift, New British Iron Co,’s Works at 
Ruabon, 

Steam Steering Gear, ss, ‘‘ British Prince,” Mr. 
Maginnis, 266, 267 

Steamers’ Cooking Heart 

Steamers for the North el Lloyd, 224 

Steamers, Sewage Sludge, 45 

8.S. “ Hudson,” The, Prof. De Volson Wood, 525 

8.8. ‘‘ Indus,” Foundering of the, 474 

Steamship Insurance, Cost of, 193 

Steel-faced Armour-plates, 425 

Steel-faced and Steei Armour for the French 
Navy, 522 

Steel Fire-boxes, 534 

Steel Goods, 251 

Steel Gun Casting at Woolwich, 94 

Steel, Hardening, 503 

Steel Melting Furnace, The Radcliffe, 462 

Steel, Dr, Percy on, Soft Centre, 442° 

Steel Pipes for Water Mains, 303 

Steel Plate, A Cracked, 384 

Steel Projectiles and Armour, 389, 407 

Steel Rail Competition, 25 

Steel Rail Trade, The, 32 

Steel Railway Coaches, 9, 25 








¥ 1) 


Steel and Stocl-faced A Armour, 480, 488 

Steel v. Steel-faced a 410 - 

Steel Sleeper Trade, The, 

Steel& Wrought Iron Gistors, Strength of, 118, 136 











PRET 


Vili 


_ INDEX. 


Tne EnoIngEER, Inpex SupPpLEMENT, FEBRUARY 4, 1887. 








ing Gear, Pepper's, 117 
Stern Wheel & Steamer, ~ 
Stevenson, Mr. David, 
Stevenson's og: A Mill “pngines and Reversing 
Clutches, 128, 1 
Stewart's ‘ ™ a. Ore Cupola, 513 
Stoke Prior Works, 222 
Stone Breaker, —s Messrs. Mason & Co. , 394 
Stone Breaker, The Rotary Continuous Action, 446 
and Co., Messrs, H., Malt Cleaning 


ery, 394 
Stove, A. New, 463 
Stratford-on-Avon W; pees 375 
Street Lighting, 347, 392 
Stre of Beams, An Old Puzzle about the, 351, 
2, 407, 453 
os of Steel and Wrought Iron Girders, 128, 


ie and Thrasher, Australian, 108 
Strength of Struts, 534 
Struts, Professors ‘Ayrton and Perry on, 464, 465, 


513, 514 
Struts, ~ h of, 534 
Stuffing-box ackings 510 
Submarine Boa’ 


Boats, 439 
Submarine Vessels, 474 
Sugar in Mortar, 440, 458, 471, 502 
Sukkur Bridge, Girders for the, 27, 28, 83, 84, 96 
Sunrise Shadows of Adams’ Peak in Cey lon, 414 
Superticial Areas, 347, 376, 388 
SUPPLEMENTS : 
Beam Pumping Engines, Middlesex Waterworks, 
Bogie Ex ames Simpson & Co., July 23rd, 1886 
Engine, Caledonian Railwa Hg 
Neilson and Co., August 13th, 1 
Oneal Pumping Amsterdam Water 
works, Messrs. Easton and Anderson, Novem- 
ber 12th, 1886 
Eight Wheels Coupled Goods Engine, Swedish | 
and Norwegian Railway, Messrs. Sharp, | 
Stewart, and Co., December 3rd, 1886 
New Battersea Bridge, Sir Joseph Bazalgette, | 
— 9th, 1886 
North British Railway, Mr. M. 


in, ber Sth, 1886 
Suspension Railways, 245 
Swedish and Norwegian Railway Company, 288 
Sword and Matchet Works, dees bt. Mole | 
and Sons, 232 


Swords for the Army, 351, 372, 376 
System in Engineering Works, Mr. Hans Renold 
on, 441 


TANGYES Vertical Ram Pump, 533 
Tay Storm, The, 471 
Taylor's Machine Vice, ‘366 

Tea Drier, Brown’s Patent, 444 





PRINTED FOR THE PROPRIETORS GY UEKORGE LeoroLp Ric HE, AT THE OFFICE OF GEORGE REVEIRS, GRAYSTOKE-PLACE, FETTER-LANE, 
IN THE PARIoHM OF »T. MARY-LE-STRANDY, IN THE COUNTY OF MIDDLESEX. 


LOSDON> 


Technical Schools in the U.S., 290 

| Technical Education. —‘ Book Engineers,” 110 
Tees, Improvement of the, 114 

Telescopes, Astronomical, Mr. Howard Grubb on, 68 
Telescopic The Pontes 500 and Mirrors, 21 


Tender, The 
OR Cen’ 88 
tral Tramways y, 1 
Hucknall Huthwaite Waterworks, nr 
Lough! Waterworks, Extension to Black- 
brook, 414 
—— cot Board, Waterworks, Laying 


Mains, 
Scarborough, for Sea Wall and Promenade, 323 
— Park Local Board, 208, 323, 414 
Waterworks Longwater, 474 
| Sas Subways, 170 oe 
| Thermometers, Note on the Internal Capacity of 414 
Machines, 1 


| Thi 
| Tilbury Levi wr Frac Crane at, 352 
| Timber, Colonial, 314, 323 
| Timber at the Indian and Colonial Exhibition, 195 
Tin = Iron Plate Works, Birmingham, Messrs. 
| 1H Hopkins, 202 
Tireing Pla orm, Messrs. John L. Baker, 2 
‘apoio Boat, A New, 228 
ae <> Cruiser“ Destructor, ” Trial of the 
Twin-screw, 481 
Torpedo Cruisers, 401 
| — Boat for the Japanese Government, 
essrs. Yarrow and Co., 14, 15 
Ln Boat, A New, 469" R 
"Ts Boat, Russian Twin-screw Sea-keepi J 
25, 130 rm 


Torpedo Ex ents, 373 

Torpedo Subsarine Boat, The ‘‘ Peacemaker,” 506 

Torpedo Vessels and their = mary 374 

| Torsional Vibrations, Sources of Error in Connec- 
tion with, 25 











| Toungoo and Mandalay Railway, Bridge Work 


| for the, 450 

| Tozer and 
Chair for Steel Sleepers, 172 

pc. in China, 534 
| Trade with China, 482 
Trade Marks, 490 
| Trade in the North, 69 
_— Revival, 133 


Trice es, Diagram of, 141 
} Soo een ety Messrs. Krauss & Co., 173 
| Transmission of omg 51 
Triangulation and Measurement of the Forth 
} Bridge, by R. E. Middleton, No. V., 281, 299, 
| 339, 381, 439 
Tricy cle Chain, Adjustable, aepleny ss 248 
T-icycle, The Marlborough Club, 202 


| 
Sons, Messrs., Self-fastening Railway 


Triple Expansion Engines, — of, 303 
Triple Eapemion Marine 1, 359, 363, 371 
Truck, Road and Rail, Mr. coiaah, $32 

Tunnel between Denmark ‘and Sweden, 104 
Turbines in the Walcot Mills, Salop, 465, 472 
Tyne River Works, 74 


+ UNEMPLOYED, ” A Sample of the, 494 
« we sien, a8 ttery, The, 526 
Uni 


United States = hoe ** Atlanta,” 323 
nited States Navy, Th =e i 406 

United States Ordnance, 156 

University College, Bristol, 207 

University College, London, Engineering Depart- 
ment, 233 


VALVE , Slide, 361 
Valve Gear, Sey Swan, 55 
Valve Tap, ‘Smith's, 
Valves, Safet; Mr. v J. Bouton on, 376 
Vanderbilt's ew Boat, Mr., 279 
yapour , On Influence of Change of 


— from the Liquid to the Solid State, 
on, 524 
Venice, Industrial Exhibition at, 433 
.. entilating Warming Coils, Crane's, 525 
Ventilation of Passenger Ships, 74 
Vice, Machine, 366 
Vice, Solid Ta) emg Mr. Ashforth, 207 
Villoresi 
VisITs IN THE base yYINCES, 181, 201, 288 
Button Works, Warstone, Birmingham, Messrs. 
Plant and Green, 255 
Corngreaves Iron and Steel Works, 419 
Engine Works, Birmingham, Messrs. H. T. 
Piercy and Co., 254 
Fire-iron, Fender, and Bedstead Works, Bir- 
mingham, 224 
Fishing Tackle Factory, Redditch, 222 
Ironworks, Dudley, Messrs. Cochrane and Co. 274 
Locomotive Works, ee Messrs. Beyer, 
earn et 
ersey Forge, Live: 457 
Metal Rolling 'Worke, Birmingham, 224 
Moss Bay Iron and Steel Company's Works, 
Worki 359 
NewBritish IronCompany’sW orksat Ruabon,381 
Patent Shaft and Axle-tree Company's Works, 
201 


Salt Works, Stoke Prior, 222 

Wagon Works, Gloucester, 224 

Weighing Machine Works, Liverpool, Messrs. 
Henry Pooley and Sons, ’340 


WALOOT Flour Mill, Salop, Turbines in the, 465, 
472- 











| 


| ZINC 


Wales and Adjoining Counties, 18, 38, 60, 80, ae 
120, 188, 158, 176, 198, 218, 238, 258, 278, 
816, 836, 866, 878, ’ 396, 416, 436, 454, 476, 496 


Warning to Inventors and Investors, 503, 534 

Warstone Button Works, Birmingham,’ Messrs, 
Plant and Green, 255 

Washing Machines, "Ashes and Breeze , 58 

Waste of Water in Town he mg Supplies, 431, 458 

Water Softening, fos Se 

= Softening vitying Company, A New, 


Water Tap i in the City, 484 
eo igh-pressure, Messrs. Lambert and 


Watertight Glazing, 269 

Waterworks for a New, 115 

Waterworks, West Gloucestershire, 245 

bi wasianaae and Cover at Brighton, Pooley’s, 


Weir with Free Overfall,and Constant Coefficient of 
Contraction, for Gauging Water Supplied for 
Irrigation, 236 

West Gloucestershire Waterworks, 245 

Westinghouse Brake on the London, Chatham, and 
Dover Railway, 388 

Whitfield’s Furnace Bars, 458, 483 

Whitworth Scholarships, The, 166 

Wee Harbour Improvements, Mr. Strype on, 


wis for Lighthou 

its for 

Wilkinson and Lister, 

Willenion Pe dey! id Offices, Li | 

illesden Paper Pay Gate an ices, Liverpoo! 
hibition, 333 


Wind Pressures, 288 
W: ~ Pressures, Stability of Structures in Regard 


Windia — Messrs. Clarke, Chapman, and 

Co,, 11 

Witham New Sea Channel, The, 97 

Wolfram and Some of its Compounds, Industrial 
Utilisation, 171 

Wood-carving Machine, Pollock's, 165 


on Iluminants and Revolving 
thouses, 228, 236, 248 
Rack-cutting 


Wood, Com » for Tooth-gearing and 
Shutt! 
Woolwich, ‘Fatal Accident at, 74, 95 


Woolwich Steam Paddle Ferry Boat, ‘‘ Pioneer,” 


Wringer, Messrs, Kenworthy and Co., 6 
Wrought Iron Castings, 443 


YORKSHIRE Colliers’ Wages, 13 


Production in Europe and the United 
States, 233 








FRIDAY, FEBRUARY 4, L557. 


“KC., AND PUBLISHED BY HIM AT THE OFFICE oF ph 


2h ea 
az 

















